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P R Ii F A C E 


Both in today’s scientific studios and in today’s Facto 
there is probably no conception that is more widely cm 
Dloved than that of “information”. And at the same time no 
other concept has generated so many arguments, discussions 
and different points of view. These dill crences - appar ent 
wil h regard to many issues, including the nature ol tae 
substance of information, its characteristics the forms 
which it manifests itself, its relation to the laws » nd c ^_ 
nories of philosophy and its role in management and guiding 
the life and development of society. And while at the present 
time scientists have not yet agreed upon the -sen ra nature 
of this remarkable phenomenon, while they c0 " , “ 

search and find additional characteristics and_ako P«tapose 

it io manifestations of social existence that have ong been 
established and also continue to identify its role m the 

teractions that characterize social Pf™ 8 , 86 ® ‘f^un old 
remains that information does exist and llve ’ 
an increasing number of its characteristics as it penetrates 
! spheres and all sectors of social life. It influences both 
mankind and individual persons, their lives, their way of 
thinking and their mode of behavior. It poses a laige num- 
ber of problems before mankind and forces it to expend c 
gro^ng volume of material, financial and labour resources 

t0 Such° expressions as “information boom”, “the revolution 
in information” and “the information industry continuously 
appear in titles of newspaper and journal articles as we 

as of books, 
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Each year approximately seven billion pages of printed 
text are added to the information flow. To process and store 
such an enormous mass of data calls for a gigantic effort. 
To retrieve needed recent data, not. to mention assimilating 
it, is even more difficult. And it is in fact not surprising 
that more than one half of the materials available in the 
USSR's largest library, the Lenin State Library, remain 
unused. Nor is it surprising that today, for purely physical 
reasons, the average scientific worker is able to study only 
a tenth of the literature that is published in his own area 
of specialization throughout the world. Nor is it surprising 
that in the practice in the United States whenever a research 
project costs less than $50,000 it is generally treated as a 
new project in view of the high costs of comprehensive in- 
formation searches in a given area. 

Above all a growing volume and flow of information is 
associated with the exceptional growth of complexity in 
production and in all spheres of social life. Roth modern 
society and the individual links of which it is composed 
represent a network of extremely complex dynamic systems. 
The number and diversity of components within these sys- 
tems is large and so is the volume of their interactions with 
each other and also of the system as a whole with its 
environment. Without information processes it is not possible 
to maintain the integrity of a system and its qualitatively 
definite character as well as its functioning and development. 
The greater the complexity of a system, moreover, the larger 
the number of components that it contains and also of 
interacting factors and different linkages, the larger will be 
the volume and variety of flows of information required for 
regulating its functioning and development. 

It is therefore quite natural that many thousands of 
scientists as well as of technical specialists, political leaders 
and specialists in the functioning of mass media are deeply 
engaged in studying problems associated with information. 
Attempts are being made to find principles of information 
policy both at the level of individual stales and of the world 
as a whole. 1 


1 E. L. Brady, L. M. Branscomb, Information for a Changing 
Society. In: Science, Vol. 175, No. 4025, Washington, 1972, pp. 961-66. 
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It, is widely recognized that the capacity of a social system 
to carry out useful work in order to obtain materially and 
spiritually valuable outputs is determined by the quantity 
of energy that it is able to access. 

Yet it is the “information capacity” of a society that 
provides a key to obtaining energy not to mention its ration- 
al utilization. This term refers to its scientific, technical, 
technological and organizational knowledge and the existence 
of effective means for obtaining, accumulating, storing, pro- 
cessing and transferring and utilizing information. It is only 
when such knowledge exists thal it is possible to take 
material and energy resources from nature and to organize 
production and the rational management of technical and 
technological processes and then, on that basis, social and 
spiritual processes. The absence of information makes it 
impossible to access energy, to search for new forms of 
energy, and to utilize it in more effective ways. In its most 
general form the progress of a society depends on the extent 
to which it is equipped with a material, energy, and in- 
formation infrastructure. 

It is important to emphasize that, the effect, objectives and 
forms of utilization of matter, energy and information ulti- 
mately depend on the character of a given society and on 
the system of social and particularly economic relations that 
characterizes it. 

The rate of growth in knowledge and in the accumulation 
of valuable information is an important indicator of social 
progress. Nevertheless this is not the most important in- 
dicator nor the only one. Taken by itself information is not 
able to increase the production of valuable material and 
cultural outputs. It is useful only when it is embodied in 
equipment and technology, in the valuable outputs of cul- 
ture, in the knowledge and experience of persons, in forms 
of communication among them and into the entire system of 
social relations. The value of information is effective only 
when it contributes to the development of the material, 
energy, and spiritual potential of persons and contributes 
to their comprehensive development and further improve- 
ment. 

While an enormous amount of information is produced 
in the capitalist world and large numbers of persons are 
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engaged in work on information as well as modern technical 
equipment, there information continues to he a commodity 
and as such is subject to purchases and sales. “The fate of 
information,” wrote N. Wiener, “in the typically American 
world is to become something which can be bought or 
sold.” 1 It follows that since the production of information 
is one of the forms of spiritual production it is one of the 
forms of production and reproduction of surplus value and of 
profit. While it is a product of collective labor and a common 
heritage because it is a specific type of commodity, informa- 
tion is reproduced on an expanded scale and distributed 
and consumed in the bourgeois world in accordance with 
the laws of capitalism. 

As for its class essence, this follows from its economic 
essence, which is determined by the interests of the capitalist 
class in asserting and maintaining its rule, power, and 
privileges. 

In such a context information generally, and especially 
social, political and cultural information, plays an important 
ideological role in serving as an instrument for manipulating 
the consciousness and behavior of persons in the interest 
of capital. 

In a book entitled Marxism and Informatics , a French 
Marxist researcher, Jean Claude Quiniou, notes the mis- 
leading nature of the fashionable thought that in capitalist 
societies computers liberate man from undesirable forms of 
obligations, leaving more leisure time for higher forms of 
creative activities. In practice the situation is altogether 
different: the development of the information industry pro- 
duces a further stagnation of the personalities of very large 
numbers of persons engaged in serving that industry and 
subjects them to extreme forms of exploitation under which 
“neither through the payment for labor nor through the 
tasks that it is assigned is it possible to establish the dimen- 
sions of the product that is being utilized for alienating 
other individuals .” 2 According to Quiniou all the social 


1 Norbert Wiener, The Human Use of Human Beings. Cybernetics 
and Society, London, 1954, p. 113. 

2 J. c. Quiniou, Marxisme el Informatique, Paris, 1971, pp. 37-33, 
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activities in which capitalists engage may be reduced to the 
accumulation of profits. 

It is only in a socialist society that science, technology, 
and information are placed at the service of society as a 
whole as well as of each individual, and that they are sub- 
ordinated to the objectives of a harmonic and comprehensive 
development of the personality. In such a context informa- 
tion is not an object of unscrupulous commerce. Instead it 
is a heritage of the entire people that is produced as 
well as utilized by the people in the pursuit of its own 

interests. , . 

Information systems play an increasingly large role in me 
development of socialist societies. They serve communica- 
tion among people, social groups, classes, nations and states, 
and contribute to the development of a scientific world 
outlook by individuals. They assist them iu arriving at then- 
own understanding of the diverse phenomena and processes 
that are taking place in social life, in increasing their love 
of culture and their general education, in assimilating ami 
carrying out laws and moral principles, and in struggling 
with bourgeois and revisionist ideologies that are foreign to 
socialist moral norms. 

Occasionally one hears references to an information ex- 
plosion” which is said to have burst upon mankind as if it 
were a terrible catastrophy. But a more careful consideration 
of I his phenomenon indicates that it is not so frightening 
after all. Both the fragments in question and the manner in 
which they are scattered are hardly dangerous, provided, 
of course, that they are regulated and directed in a reason- 
able manner and that they produce neither a loss of human 
lives nor destruction. On the contrary they bring to man an 
awareness of the actual scope of his power, and of the lac 
that he does possess the capacity for utilizing the powerful 
forces of nature to his own benefit, and to create a society 
in which men engaged in labor occupy a central position. 
This rofers to socialist and communist societies which alone 
are able to tame the “information explosion”. There, within 
socialist structures, the production, circulation, and utiliza- 
tion of information is subjected to scientific and conscious 
management, as are all other spheres of social life and also 
society as a whole. 


- 
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At the present time when a rich experience has already 
been accumulated in activities relating to information in a 
socialist society, when a substantial number of works have 
been published that arc concerned with this problem, and 
when problems on the further improvement of management 
are occupying a central position, there is an urgent need 
for studies of the essence, characteristics, and role of in- 
formation in regulation and in society. In short there is an 
urgent need for creating a theory of social information. 

The task that was envisaged by the present author in this 
study was to rely on Marxist-Lcninist methodology in iden- 
tifying initially the qualitative, substantive aspects of social 
information, while utilizing at the same time the possibilities 
developed by mathematics, cybernetics, and engineering psy- 
chology as well as other sciences. 

The present study is therefore concerned with such issues 
as the following: What is the essence of information general- 
ly and of social information in particular? What is its role 
iii guiding the development of society? What is its relation 
to man and to society and its place in the revolution in 
science and technology? What are the prospects for the 
development and utilization of information and of informa- 
tion processes? 

The author by no means claims to provide a comprehen- 
sive definition of information and of information processes 
and claims even less that the assertions and conclusions that 
he is proposing are not subject to further questioning. He 
hopes that this study will serve to stimulate the development 
of a more accurate and more comprehensive interpretation 
of the remarkable and still inadequately understood pheno- 
menon of our own age that is described as social informa- 
tion. . . 

He wishes to express his deep respect and gratitude to all 
the authors of the works in the field of information, that 
have been employed in the present study, and to all those, 
who through their advice, support, and critical comments 
have assisted him in writing this study and in making it 
available to readers. 


CHAPTER I 

ON THE CONCEPTION OF INFORM ATION 


r, at thp nresent time it is mathematical theories 

oftf— , that have 

formation. 

i. MATHEMATICAL theories 
OF INFORMATION 
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and the sublated uncertainty. This provides a basis for de- 
fining the quantity of information as the degree of reduction 
in uncertainty produced by transmitting messages. In a 
situation in which an event may have two equally probable 
values, a reply to a binary question (“yes” or “no”) consti- 
tutes a minimum quantity of information. That reply is 
transmitted along communications channels in the form of 
a physical signal possessing one of two equally probable 
values (“0” or “1”). It is to such an answer to a single 
binary question transmitted along channels of communica- 
tions with the help of a signal that the minimal unit of 
information, namely the bit, corresponds. The quantity of 
information measured in terms of bits that is contained in a 
message is determined by the number of words in a natural 
language, the number of signs in each word, and ultimately 
by the number of binary signals that are necessary to ex- 
press each sign. 

in developing the statistical theory of information further 
a still more general formula for the quantity of information 
was elaborated that applies to continuous entities. 

Because the statistical theory of information is concerned 
with a quantity of information associated only with signs 
and statistical relations among them it is called a syntactical 
theory. The probabilities that it studies represent relative 
frequencies of such signs or else their measures. Above all 
the signals themselves, their frequency and reliability as 
well as the quantity of information that they contain are all 
viewed independently of their contents, meaning, and value. 
The primary concern of mathematicians and technicians is 
to assure a correct transmission of signals in the sense of 
physical carriers of information. 

Syntactical properties of information are employed in the 
preparation of primary data as well, since the primary 
documents are made up of signs associated with a specific 
informational language. In such a context both the signs 
and symbols expressing information and the relations among 
them are studied and specific rules for collecting, registering, 
and minimizing information and for transmitting signals 
are followed. 

While the boundaries within which this information 
theory may bo applied are rather clear and remain within 
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the sphere of problems of communication, attempts are con- 
tinuing To apply it in areas that actually call tor a different 
approach. C. Cherry, a prominent British specialist in the 
general theory of communications, cybernetics, and psych - 
fogy, observes that. “It (the mathematical theory of com- 
munication — Ed. ) has a right and proper place in _ the study 

of communication, which its originators thoroughly under 
stood, and attempts to extend it outside the technical held 
which it first arose will be fraught with pitfalls. 

C. Cherry is particularly concerned by the illusions and 
disappointments that will accompany attempts to apply 
this Statistical theory to studios of socml mJonMtoon *or 
the latter are always associated with psychological factors 
that do not lend themselves to formalization and quantita- 
tive measurements. He notes that the theory of information 
communication is a strict mathematical theory that is based 
on the assumption that an alphabet of signs is given and 
that probabilities correspond to the relative frequencies of 
their appearance, that is, to density functions. Whenever 
this is not true it is not possible to provide a quantitative 
estimate of information that is to express it m term. «[ 
binary digits (bits) . At the same time it is precisely in the 
context of solutions to psychological problems that references 
are made to probabilities as measures of certainty for which 
there does not exist at the present time any qu^Wative 
measure and for which a fixed and closed alphabet of sign 

has not been defined. 2 ic . 

This does not mean, of course, that statistical theory is 
altogether inapplicable in other areas. C. Cherry observes 
that to a certain extent syntactical aspects are elaborated 
with the help of mathematics while its semantic and l rag 
malic aspects arc only beginning to emerge, although they 
continue to remain generally unclear and P 00 ^ define . 
It is true, of course, that the formal statistical theory of 
communications has opened certain perspectives for applying 
both that theory itself and also the measure of selective 
information” that it has developed in different sciences that 

' Colin Cherry, On Human Communication A Review, a Survey 
and a Criticism, Massachusetts Institute of 1 echnology tress, 19 j», 

p. 7. 

2 Ibid., p. 276. 
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1 c. Cherry, Op. cit., p. 220. 
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one relations between cause and effect. In systems of the 
statistical class on the other hand relations are multi- 
valued. 

A topological approach to the definition of the quantity of 
information is developed in the works of Nicolas Rashevsky, 
Herman Karreman, and G. Picard who are American sci- 
entists. In it the quantity of information is measured in 
terms of a number of (continuous) topological distinctions. 

It should bo noted that during the past several years 
(here has been a tendency to go beyond the purely quantita- 
tive, statistical analysis of information. This is occurring 
because regulation systems and particularly regulation sys- 
tems concerned with social processes cannot be limited by 
such an approach to social information and require instead 
that information be understood and subjected to reasoning 
and that its qualitative characteristics, its meaning and its 
practical value be identified. 

It is therefore nut surprising that semantic and pragmatic 
conceptions are being developed within the framework of 
mathematical theories of information. Unlike syntactic con- 
ceptions which identify formal aspects of systems of signs 
conveying information, semantic conceptions consider not 
only formal rules but also the contents of information and 
rules for relating signs to the real objects and real relation- 
ships that are denoted by such signs. Since the meaning 
and content of information is expressed through forms and 
since real objects and relations are being coded (re- 
presented) in formal structures it is then possible to 
measure the content of information through forms. Of course, 
in such a context it is not the full contents of information 
that is measured, but only that part of it which is formally 
expressed. 

Y. Bar-Hillel and R. Carnap who are English logicians 
and linguists were among the first to develop a semantic 
conception of information. Their conception is based on 
purely probabilistic notions that make it possible to consider 
a model of an extremely primitive formalized language that 
is quite distant from natural languages. It cannot be ap- 
plicable to an analysis of the reliability of knowledge ex- 
pressed in natural languages. And in the case of artificial 
languages as well, it analyzes only primitive systems and 
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measures the quantity of information conveyed by the sim- 
plest statements and sentences. 

Essentially Bar-Hillel’s and Carnap’s theory is semantic, 
even though it does include syntactical aspects as well. 
Neither the relevant aspects of natural languages nor the 
exchange of information among persons are considered. The 
quantity of information is determined through Carnap’s 
logical probabilities. 

A wider semantic conception is that of Ye. K. Voyshvillo, 
who is a Soviet specialist in the field of semiotics. This 
overcomes the purely probabilistic approach of Carnap and 
Bar-Hillel. in the view of Voyshvillo the quantity of in- 
formation that is contained in a statement, relating to a 
problem is determined by the extent to which the proof 
or presumption of truth of that statement reduces Hie en- 
tropy or state of disorganization of a system. 

While there exist still other semantic conceptions of in- 
formation they are neither comprehensive nor of practical 
significance. The semantic theory of information is current- 
ly at an early stage of development. 

While there is no doubt that the syntax of a language 
generally exerts a substantial influence on its semantics, the 
semantic aspects of information cannot be established 
satisfactorily at the level of syntax. Nevertheless man’s 
natural languages are so complex, so dynamic, rich, and 
multi-layered, that it is impossible to apply a precise quanti- 
tative measure to their semantic content. Our language is 
surprisingly flexible and often makes it possible to express 
thoughts in ways that are not rigorously logical. 

It is also true that the language employed for direct com- 
munication is not the only one. In particular the language 
of science, which is formalized to a much greater extent 
than is the language of direct communication, is playing an 
increasing role in the life and development of society. Even 
though there have not yet been many studies of this par- 
ticular subject it is clear that the language of science lends 
itself far more readily to information measures of the 
semantic type. 

Appropriate methods for measuring the meaning of in- 
formation are only beginning to he studied, and in this area 
there is a search for approaches in which formalization does 
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not play an essential role. This is very important since the 
traditional formalized, logical and semantic approach does 
not seek to measure substantial parts of social information 
which do not lend themselves to formalization. It would 
appear that some of the nonstatistical approaches of the 
mathematical theory of information (namely the dynamic, 
combinatorial, topological, and algorithmic ones) could be 
re-examined in terms of the semantic conceptions of infor- 
mation. 

A. D. Ursul, a Soviet philosopher, has proposed a semantic 
interpretation of Academician A. N. Kolmogorov’s algo- 
rithmic theory of information. 1 An interpretation of informa- 
tion as a minimal length program (algorithm) makes it pos- 
sible to interpret the quantity of information as the “com- 
plexity” or the variety of a program that makes it possiblo 
to transform one object into another. The quantity of se- 
mantic information that is associated with a sign then ex- 
presses the “complexity” of the algorithm that establishes a 
“correspondence” between the image and the object that it 
represents. But since the construction of an algorithm 
(program) is possible whenever the image or object is given, 
the minimal length of signs expressing operations (com- 
mands) may be measured in terms of their variety. A. D. Ur- 
sul mentions an example of such an approach to measuring 
information. If one measures the variety of meaning at the 
level of words (by assuming that each word is an element 
and a sign possessing variety, i.e., that each word in a 
sentence docs not repeat another) then the quantity of 
semantic information will be the minimal length of a sen- 
tence (the number of different words) expressing the given 
thoughts concerning the object. Sentences that contain a 
variety that exceeds the one that is minimally required are 
semantically redundant. Such a method for measuring quan- 
titative information is important in transmitting information 
along communications channels. 

One of the advantages of the semantic approach concerns 
attempts to clarify relationships among receivers and trans- 
mitters of information. Because semantic information is 


1 A. D. Ursul, Informatsiya (Information), Moscow, 1971, 
PP- 111-13. 
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contained in all knowledge that changes (he stock of knowl- 
edge of a receiver of information, supporters of such a 
method assert with some justification that the quantity of 
semantic information that is received is influenced by the 
nature of the information receiver. 

A still deeper and more comprehensive approach to the 
study of information is provided by the pragmatic approach, 
in which an attempt is made to establish the interdependence 
between information, the information receiver, and the ob- 
jectives that the information receivers pursue. In other 
words the value of information is determined in relation 
to the person who receives if and utilizes it. 

The pragmatic evaluative approach to information is es- 
pecially important for solving problems bearing on the 
regulation of social processes, in which not merely any in- 
formation is required, but only that which contributes to 
the achievement of the objective being pursued by the 
system. In such cases identical information may have a 
different value whenever it is viewed in terms of its relev- 
ance to different objectives. A. A. Kharkevich, a Soviet spe- 
cialist. in the area of communications theory, has proposed 
that the value of information be expressed as a function 
of the degree of its correspondence to the achievement of 
specified objectives. The value of information is then deter- 
mined in terms of the difference between the probabilities 
of achieving objectives before receiving information and 
after receiving it. It goes without saying that measuring 
the value of information through increases in the possibility 
of achieving specified objectives may be measured only in 
those cases in which tho objective itself is defined with 
precision. 

There exist still other attempts to formalize and measure 
the usefulness and value of information. They are charac- 
terized by a search for a type of formalization in which 
the logical and mathematical form (structure) in terms of 
which the information is expressed corresponds to its con- 
tents as fully as possible— that is to the structure of the 
objects themselves to which information relates. It is true 
that there have not yet been many successes along this 
path since in such cases the essence of “value” refers to a 
qualitative property that lends itself to formalization only 
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with difficulty and even then in only some of its aspects. 

The conception of value of information possesses meaning 
both in relation to the subject utilizing information and to 
the objectives that he selects. 

There is no doubt that the .same information possesses 
a different value for different subjects. It therefore follows 
that value in this sense is partly subjective since it refers 
to the objectives, interests, and needs of the subjects uti- 
lizing information. This does not mean, however, that in- 
formation does not possess its o-wn objective value. Any 
accurate information that is employed in regulation carries 
with it germs of objective truth and is accordingly valuable 
in the sense that it contributes to the achievement of the 
objectives (both proximate and long-term) that a society 
confronts and it also contributes to social progress. 

The value of given information does not remain the 
same. Should the objective for which it had been 
used be achieved, the information loses its direct value 
for the subject even though its value as a quality of given 
information persists. 

The value of information thus emerges as a many-layered 
characteristic: (a) from the point of view of the subject 
utilizing it; (b) from the point of view of the internal con- 
tent of Ihe information itself; (c) from the point of view 
of the objective that it is proposed to achieve with the help 
of this information. Since social information is utilized in 
societies in which different, types of social values arc in- 
herent information acquires political, ethical, esthetic, and 
other values both in its theoretical and in its practical 
aspect. 

The pragmatic approach to information presupposes a 
study of the social relations of individuals, of exchanges of 
information, and of the goal-oriented utilization of specific 
information by specific individuals in concrete situations. 
The pragmatic aspect is closely associated with the semantic 
one, since associations between signs and the objects that 
they designate are of a semantic-pragmatic character in (he 
minds of specific individuals who find themselves in concrete 
situations. 

A rigorous utilization of quantitative methods is made 
possible only through the use of well formalized languages. 
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It follows that expanded possibilities for applying quanti- 
tative methods for studies of the contents of information 
presuppose either a simplification of the natural languages 
that are employed lor transmitting social information, which 
is not. a realistic prospect, even though it may he possible, 
or else the creation of formal-logical categories that appro- 
ximate natural languages as much as possible. It is in the 
context of the second of these approaches that semantic 
and pragmatic theories of information aro currently devel- 
oping within the framework of mathematics, even though 
results so far are very modest and there do not exist as 
yet any conclusions possessing a practical significance. 

In spile of differences that exist between individual ma- 
thematical theories of information (syntactic, semantic, and 
pragmatic) they possess a common element. In the view of 
G. Cherry this common element rests upon the notion of 
selection power. 1 

Shannon's statistical theory views sources of information 
.t produce signals (signs) as systems that make a selec- 
tion within a set of messages. 

In the semantic theory of Carnap and Bar-Hillel the in- 
formation content of assertions is associated with a selec- 
tion within a set of slates. 

At the pragmatic level in situations that arc genuinely 
characterized by communication, information is related to 
the specific value that it possesses for its recipient: here its 
value itself may be viewed as a “measure of selectivity” 

The principal element that defines tho essence of mathe- 
matical theories of information is the interpretation of infor- 
mation as the sublated uncertainty in such a way that the 
latter lends itself to quantitative analysis and measurement. 

Bui is it possible to limit oneself to mathematical or more 
specifically to probabilistic-statistical interpretations of in- 
formation? 

V. S. Tyukhtin, a Soviet philosopher, believes that this 
is possible: “. . .The term information carries a genuine load 
only when its contents correspond to one of the concrete 
information theories and to the concept of a ‘quantity of 
information’ associated with it, as well as to that property 


1 Cl'., G. Cherry, Op. cit., p. 244. 
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hi, position more precisely, he first associates the concept 

of information with the principle of variet * £ . 

with the reflection of variety and of complexity, i el m 
both ca«es he associates the concept of information with 
already existing mathematical theories and with those as- 
pect* of knowledge and of images containing variety and 
complexity that may be measured and expressed fu 

^“"^Information,” be writes, “is not a special substantive 
property but rather an abstract aspect of reflection that- 
associated with objective properties of variety 
plexity; 2) all characteristics of an image and of knowle ge 
contain elements of variety and complexity, and for that 
reason in principle they may be evaluated with the help 
a measure of quantity of information. 

It is true, of course, that quantitative and mathematical 
conceptions of information are valuable both heuristica y 
and practically, but it should be emphasized once more 
that this is so only within certain limits. In order to c 
culate the carrying capacities of a channel or the capacities 
of a receiver or transmitter, or in order to overcome per- 
turbances so as to economize energy in transmitting, storing, 
and receiving information, it is necessary and sufficient o 
define and consider only the scope of variety in sym o s 


1 V. S. Tyukhtin, Otrazhentijc, Sistemy, Kibernetika (Reflection, 
Systems, Cybernetics), Moscow, 1972, p. 215. 

2 Cf., Op. cit., p. 241. 
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central and at the local level, hut here again that informa- 
tion is not adequately measured, taken into account, or 
regulated. 

The unit of measurement that is accepted in mathematics, 
namely the bit, is applied successfully for measuring informa- 
tion that is transmitted along channels of communication 
and coded in corresponding ways. Yet the very same bit is 
altogether inadequate, not to say inappropriate, for mea- 
suring and evaluating social information, particularly in- 
formation of a socio-political or ideological character. With 
the help of a hit, it is not possible to measure the actual 
significance and value of that type of information and of 
its concrete elements. 

Thus mathematical theories do not provide an answer to 
the question what is information. 

In an article published in the Soviet journal, Voprosy 
Filosofii (Problems of Philosophy) (No. 8, 1973) a Polish 
scientist Professor Z. Cackow’ski summarizes this point in 
the following words. 

“It might appear that in considering the meaning of the 
word ‘information’ one should turn to information theory. 
But in fact, information theory is not concerned with that 
question. It is concerned with the information capacity of 
specific material systems, the carrying capacity of specific 
channels of information, with methods of measuring infor- 
mation. As for the nature of information itself it waves this 
question aside. In the light of the fundamental principles 
of information theory it is known that information cannot 
exist or function independently of material processes, hut 
we will not find there an answer to the question ‘what 
is information?’ ”. 

But then perhaps that answer is provided by the energy- 
oriented conception of information. 


2. THE ENERGY-ORIENTED CONCEPTION 
OF INFORMATION 

A growing number of authors have taken a critical view 
of conceptions of information that ignore the energy aspect 
of its operation and that interpret it as a “non-power” phe- 
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nomenon. At first sight it may appear that such a view of 
information may be justified, since even insignificant quan- 
tities of energy in signals carrying information may produce 
greatly amplified responses on the part of receiving systems. 
This is especially true of social information expressed in 
words. For we often meet with situations in which a single 
word or a single sentence acquires a magic influence and 
brings enormous masses of people into motion. Or else a 
single road sign may regulate the movement of many thous- 
ands of automobiles providing that their drivers accept such 
signs as law. 

Yet it is not without substantial grounds that a number 
of scientists have taken the position that the essence of in- 
formation cannot be understood without viewing it as a spe- 
cific form of energy processes. 

Energy interactions occur within nature’s nonliving sys- 
tems as well. But in such cases their interaction is of a 
simple dynamic character and is governed by the principle 
that actions are equal to reactions. A fundamental causal 
determinism (hen prevails in accordance with which actions 
correspond to causes. 

A different situation exists in the case of self-regularity 
systems whether they be organic, technical, or social. The 
mutual interaction of components of such systems, as well 
as that of the system as a whole with other systems and 
with its environment acquires an informational character. 
Interactions in the sphere of information represent a higher 
type of interaction than do physical interactions. In respond- 
ing to a weak influence from the outside systems may re- 
spond with reactions whose energy capacity may be many 
times larger than is the signal’s energy of activation. The 
signal that carries information is transformed, and am- 
plified by transforming the free energy contained within 
the system. A system that does not possess any free energy 
is not able to behave in an information interaction mode and 
to amplify signals. Signals thus appear as a specific thresh- 
old of quantitative changes beyond which qualitative 
changes follow, at least in relation to those parameters of 
the system on which the signal operates. 

Interactions among self-regulating systems always con- 
stitute an exchange of matter and energy. As for information 
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itself, it is not some kind of special substance that is able 
to operate on the system in an autonomous manner as in 
t he case of matter and energy. And in referring to informa- 
tion interactions one has in mind the fact that ultimately 
they are carried out through specific energy processes that 
are conveyed by the signal containing information. All this 
fully applies to the highest type of information as well, 
namely, social information. Verbal speech and words re- 
present signals carrying the energy of physical oscillations 
of particles of air. Written words are also signals that carry 
the electromagnetic energy of waves and electromagnetic 
radiation. Following their translation through analyzers into 
the energy of responding centres both the verbal and written 
word produces specific responding actions on the part of 
organisms. 

Thus in the view of M. I. Setrov, who is a Soviet scien- 
tist, all processes that are usually called information pro- 
cesses are in fact energy processes. 1 

Basing himself on an energy-oriented conception of in- 
formation, M. T. Setrov distinguishes the following aspects 
of information processes. 2 

1. An amplification effect, which is determined by the 
presence of free energy within the receiving system, the 
degree of crisis in its state (in terms of a given parameter) 
in relation to the external perturbance. The more a system is 
in a state of crisis, the less will be the energy of stimula- 
tion that is needed for its transformation and the greater will 
be the information value that is contained in such a stimu- 
lus. This constitutes a manifestation of the quantitative cor- 
respondence between the energy of signals and the energy 
of reactions. 

2. The necessity of a qualitative correspondence between 
the energy of a stimulus and the reflective energy. 

3. The connection of reflection and system regulation 
process with the information process. The significance of in- 
formation for a regulation process or else a self-regulation 

1 M. I. Setrov, Osnovy funktsionalnoi teorii organizatsil (Founda- 
tions of a Functional 'Theory of Organization), Leningrad, 1972, 
p. 64. 

2 Cf., M. T. Setrov, Organizatsiya biosyslem (The Organization 
of Biosystcms) , Leningrad, 1971, p. 123. 
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For these reasons it is proposed to define information on the 
basis of the conception of variety. In such a context the 
statistical interpretation of information as the sublated un- 
certainty appears as a special caso of such a wider definition. 

A. D. Ursul notes that “information in its most general 
sense is the variety that a given object contains concerning 
another, and is thus a relative variety. From the point of 
view of the theory of reflection information may be seen as 
a reflection of variety, that is as the variety that a reflecting 
object contains concerning the one that is being reflected 
(and in such a sense variety appears as a quite general 
abstract characteristic of reflection)”. 1 

Already in Ihe mid-1950s W. R. Ashby interpreted the 
statistical theory of information from the point of view 
of variety. 2 While it is the quantitative variety of elements 
of a finite set that lies at the basis of a combinatorial ap- 
proach to the definition of the quantity of information, it is 
the conceptions of identity and distinction that serve as the 
basis for an algorithmic definition of a quantity of informa- 
tion. 

“In order to construct a particular theory of information 
(mathematical or logical) other ideas must, be applied be- 
sides the idea of variety, both more general and more spe- 
cialized. In any such theory, however, the conception of a 
distinction appears either explicitly or else implicitly as 
its elementary idea. More specifically this refers to a mutual 
linkage, mutual transformation, and mutual penetration of 
identity and distinction.” 3 A. D. Ursul assumes that the con- 
ception of variety on which the understanding of information 
is based makes it possible to generalize and integrate specific 
approaches to the definition of information, to forecast the 
possible development of different theories of information and 
of their applications and to find a basis for uncovering the 
relationship between the conception of information and the 
category of reflection and also other categories of dialectical 
materialism. 

The fruitfulness of the conception of variety for under- 
standing information cannot be doubled. Beyond this it also 

1 A. D. Ursul, Jnformatsiya (Information), p. 153. 

2 W. Ross Ashby, An Introduction to Cybernetics . London, 1957. 

3 A. D. Ursul, Informal sit/a (Information), p. 86. 
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serves that “such a definition may not be accepted as ac- 
curate: this is because ‘information’ in this sense always 
coincides with the conception of reflection, since reflection 
itself is characterized by a capacity for reproducing certain 
properties (and hence distinction and variety) of objects 
operating as sources of influence”. 1 

It is true that. C. Shannon, the founder of the statistical 
theory of information, has shown that the greater the variety 
of elements in a transmitting system the greater will he 
the information that it can transmit. But G. Shannon has 
also noted repeatedly that neither the variety of transmitting 
systems nor the variety of systems of signals determine the 
quality of information and its value and content. 

In the last analysis an identification of the concept of in- 
formation with that of reflected variety leads to the view 
that information exists in nonliving nature as well since 
any system of nonliving nature possesses diversity. This 
has the effect of elevating the concept, of information to that 
of a universal category. 

it. is true, of course, that the degree of universality of the 
concept of information is one of the most fundamental ques- 
tions as well as one of the most debatable ones. In the 
last analysis the sources of these discussions lie in the 
concept of reflection since information is intimately asso- 
ciated with reflection, and beyond this is often deduced from 
that of reflection. 

In Soviet literature the understanding of reflection as a 
universal property of matter is generally accepted. And in 
such a context authors usually refer to Lenin. Yet Lenin 
did not in fact make such a categorical assertion. Rather, 
he expressed the presumption that there is a property quite 
similar to that of feeling within the very foundations of 
matter, of inorganic nature. He indicated that science should 
study such a hypothetical property and uncover in what way 
that emerging capacity for reflection in nonliving nature is 
transformed, in the course of a prolonged development, into 
the property of feeling as defined in living nature. 2 


1 M. I. Setrov, Osnovy funklsionalnoi teorii organizatsil (Founda- 
tions of a Functional Theory of Organization), p. 58. 

~ Cf., V. I. Lenin, Collected Works, Vol. Hi, p. 46. 
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“The leap from reflection in a potential (passive) form to 
an actual (active) form of reflection refers to a transition 
from a purely physical causality to a signal-oriented (in- 
formational) causality. The latter does not, of course, over- 
come physical causality, but rather incorporates it as it 
builds a superstructure over it.” 1 

The conceptions of “reflection” and “information” belong 
not to physics but to those sciences that study highly or- 
ganized syslems of living nature and of society.' It therefore 
follows that the nature of reflection and of information may 
be established only through the capacities of the correspond- 
ing sciences. 

Physical interactions both among individual components 
of a system with each other, and between the system as a 
whole and its environment, exist in self-regulating systems 
just as in any others. But in the case of self-regulating sys- 
tems, interactions acquire a specific reflecting function and a 
capacity to identify the structure of influences and to relate 
to their variety selectively, that is to select (assimilate) 
useful influences, ignore neutral ones and neutralize or 
remove harmful ones which disorganize the given system. 
Yet self-regulating systems arc able to neutralize only some 
of the perturbing and disorganizing influences, namely, 
those that do not exceed an acceptable threshold and do not 
exceed the energy of interactions among system components 
and thus do not destroy its overall integrity. 

A self-regulating system possesses a specific protecting bar- 
rier as it were, which allows it to perceive and evaluate 
harmful factors in its environment that are able to disorga- 
nize it even before these factors have entered into direct 
contact with the system itself. This represents an informa- 
tional ring, a screen and a harrier that registers and filters 
signals representing influences rather than tho influences 
themselves. Such signals, moreover, are quite distinct both 
in terms of their material structure and their energy charac- 
teristics, from the perturbing factors themselves and are 
relatively less powerful. But the central point is that such 
signals carry information concerning perturbances that is 
perceived a nd evaluated by the system’s regulating subsys- 

1 V. S. Tynklitin, Olrazheniye, sistemy, klbernetika (Reflection, 
Systems, Cybernetics), pp. 87-88. 
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tem and that as a result the system corrects its behavior in 
such a way as to avoid direct contact with dangerous factors 
in its environment and accept only those influences that con- 
tribute to maintaining the system’s qualitative specific 

properties and to achieving the particular objectives that it 
P ui sues. 

}Jh f Y ,r ha n Cteri f. that ** si £ nals that are perceived 
both externally and internally and which carry information 

and thus appear in the form of information-oriented causal- 
i y are generalized and analyzed and ultimately transformed 
^ ™ inf ^ or “ ation 3l model of the system’s behavior in a 
changed situation. While such a model again represents a 
n l l ol . S1 f nals ^at carry a limited volume of energy, it is 
i vor loless able as a result of amplifying arrangements, 
to activate specific components within the system (or else 
the system as a whole) whose responses in terms of para- 
meters exceed substantially the corresponding parameters 
ot signals. In this connection one may note the negligible 
power of nervous impulses and of movements within groups 
o neural cells that activate entire living organisms. 
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o utilizing ot information. The systems of inorganic nature 
do not carry or perceive any actual signals or any actual 
i atlon ; Instead there is the usual physical interactions 
among systems and the reactions that bring about such 
interactions. Interactions among the systems of inorganic 
nature are fully explained by the law of physics and lend 

thrm,lb 1V ! S flI 0 aCCUra 1 te cal ™ lations - They are not mediated 
rough either signals or direct or feedback relations of an 

informational type. Instead the systems of inorganic 
nature are characterized by specific integrating (system- 
uaintaming) factors, that operate, however, within the con- 
text ot the laws that govern physical interactions. 
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and the system and no devices that would analyze the per- 
turbances and distinguish desirable ones from harmful ones. 
There are, instead, direct influences on the system by en- 
vironmental factors and this precludes informational sta- 
bility in relation to perturbing environments. Whenever 
there is no system activity with regard to perceiving ex- 
ternal influences and when there is neither selectivity nor 
a utilization of influences in the system’s interest there arc 
no informational-reflective processes and no signals. With- 
out, the latter, however, information may he neither per- 
ceived, processed, nor utilized. 

The concept of reflection is based on a functional depen- 
dence of the reflection or imago on its original source 
rather than on bilateral causal relations that are character- 
istic of usual physical interactions. In the case of a reflec- 
tion there is a linkage at the level of epistemology between 
the reflection and the original source. This is not true of 
physical interactions in nonliving nature. Such are the prin- 
cipal grounds for asserting that reflection exists only as a 
potential in nonliving nature hut not in an actual form, as 
a possibility but not an actuality. That possibility is trans- 
1 ormed into actuality as nonliving matter evolves into liv- 

arLnffhl 3Ud mt ° the sim P lesL organisms. Physical inter- 
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win lo as the degree of selectivity increases so does the ac- 
curacy of information. 

Selectivity in relation to information increases as biolog- 
ical and social systems develop. A growing diversity of 
irgans emerge that specialize in acquiring and processing 
nformation of a particular quality and quantity and in ge- 
neralizing and synthesizing operations. As its comprehen- 
siveness, diversity, and accuracy increases information be- 
comes increasingly similar to its original source. 

Since there does not exist a natural property of roflec- 
1011 and formation m nonliving nature, there cannot he 
MW ; egU f lat,0n cithcr ' For rogulation cannot he 
2 d - h0,,t in formation in the sense of a continuous 
briefing of the regulating subsystem concerning the internal 
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m<ts it and without activity arid selectivity as well as 
a lilt ratio II and evaluation of external and internal inftuen- 
c oy, 

Ihe fact that there are no specific information and re- 
gulation processes within nonliving nature does not at all 
imply that physical and chemical processes do not. play a 
roJe hi the information and regulation processes that occur 
in biological and social systems. It is sufficient to note that 
I he entire information industry, that is, the system of ma- 
mechanisms employed in regulating production 

fvnZ riJ! i SySt T S of a social naturG is constructed 
irom materials drawn from nonliving nature. And from the 

point of view of providing for an effective functioning of 
such systems it does matter very much what particular ma- 
terials are selected and what physical and chemical pro- 
perties they possess. In constructing memory units for 
example, materials are needed that are able to store infor- 
mation in a stable manner (nonreversible materials), that 
produce a high capacity and density of storage of informa- 
tion for minimal dimensions and that possess high reaction 
and resolution properties. 

The sensitivity of the receptors and sensors of measuring 
instruments employed in regulation and in information pro- 
cessing depends on the physical plasticity and reactive pro- 
peities ot materials. Accuracy of measurement depends on 
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the selectivity and resolution capacity of materials. And a 
capacity for retaining traces of past influences depends on 
the reversibility and nonreversibility of processes. Similarly 
the transmission capacity of channels of communication de- 
pends on the speed of reactions. 

In addition, the processes of physical interaction that 
are characteristic of nonliving nature serve as the primary 
genetic material for the reflective and informational proces- 
ses that take place in living nature and in society. In those 
systems that are of a higher order, however, physical arid 
chemical processes occur in terms of a dialectical overcom- 
ing. 

In short, while there is no doubt that information and 
reflection are related to each other, information is not a 
universal property of matter just as reflection is not one of 
its universal actual properties. 

Information is neither* matter nor energy but is a cate- 
gory of an ideal order. Information is not a thing hut a ca- 
tegory of thought. 


4. INFORMATION, REFLECTION AND REGULATION 

V V hat is, then, (lie relation of information to reflection? 
Does not the theory of reflection explain the nature of in- 
formation? 

Information is an outcome of reflection. In the words of 
N. Wiener, it is “a name for the content of what is ex- 
changed with the outer world as we adjust, to it, and make 
our adjustment felt upon it”. 1 

Information is not merely any content of reflection nor 
any knowledge. It is that knowledge which is expressed in 
tdie communication. As C. Cherry notes, it represents “in- 
forming, telling, thing told, knowledge, items of knowledge, 
news (on, about)”. 2 

It is impossible to imagine man or society without com- 
munications among persons and exchanges of activities 
among them as well as of products of activities, and of ex- 

1 N. Wiener, The Human Use of Human Beings. Cybernetics and 
Society, London, 1954, p. 17. 

2 C. Cherry, Op. cit., p. 5. 
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ma Z' a Accordln ^ fact that the conception of S- 
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nlfl r T eSeUt , an outcol he of the reflection of variety in nat 
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an increase n , the '““eased ordering of a system and to 
an increase m its internal variety. The dialectics of tho 

movement of variety within informational-reflective processes 
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theJe th^^nter^ n i° Wledg + e conmmi ^ations, and from 
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- rsr 

the orientation^ nf ° f th { knowled Z e that « utilized for 

l " 1 f. ntat ™ n °t systems, their active operation and their 
regulation, i.e., m order to maintain their qualitatively spec 

knowbX Z-T*. t0 tmprove and develop them. Thif i, 
knowledge which is constantly moving and circulating It 
IS knowledge which is collected, stored transformed ran 
nittod, and utilised (or else may be utilized) by Tsystem 

edvZv , ln i ormatloa is ^at part of reflection "and knlwl- 
edge which “carries out work” 

does not imply that this is the only part 

inathm n ^o h 1 f encor npassed by information. For infor- 
mation also includes another part insofar as it is associated 
with practical activities. Thai, relation however is med fofod 

hltufsiZr ?\ “ e ”fr ri ? g ” deSig ' 1S that «“»" 

me acqmsrtKm of knowledge for as long as one may wish 
Thus information emerges as both an element that is actual 
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and directly associated with the practical activities of regu- 
lation and as an element that may serve practical require- 
ments effectively but only in the future or else in principle, 
even though it may perhaps never bo used. 

The concept of real (actual) information encompasses not 
any knowledge and not any communication but only that 
which is accepted and utilized for purposes of orientation 
(.self-regulation) or else for purposes of influencing a par- 
ticular object (regulation). 

Academician A. N. Kolmogorov associates information 
with processes of management and regulation carried out 
by living organisms (either consciously or unconsciously) 
or else by automatically operating machines. 

Yu. I. Chernyak, a Soviet specialist in the field of auto- 
mated control systems, states that it is possible to refer 
to information only in those cases when an object or a phe- 
nomenon for which a system is being designed is first 
identified within tho external world, when the position of the 
observer (researcher, planner, manager) is established, and 
when the task that is to be served by research activities, 
planning or management is clearly formulated. 

In other words one may refer to information only when 
the object that is the source of information is known, when 
there is a person (agency) interested in information concern- 
ing that particular object, and when the user receives in- 
formation and data not in some general manner such as, for 
example, in satisfying curiosity, but for resolving either 
research tasks or managerial tasks. 

b ol lowing an analysis of existing conceptions of infor- 
mation I. I. Grishkin, a Soviet philosopher, observes that 
one finds two approaches to a definition of “information”, 
namely: 

an attributive approach in which information is described 
as a property of moving matter that refers to the structur- 
mg, ordering, variety, and organization of its state; 

and a functional-cybernetic approach in which informa- 
tion is viewed as a property of only self-regulating and self- 
organizing systems. 

. ^ Ie author analyzes the first of those approaches cri- 
tically while developing the second approach in a compre- 
nensive manner. It is his view that an adequate understand- 
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m semiotic terms. This requires that a unity oTsyntactol 
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(7) tJ U[ TT 1 SOm f ,tic? and Pragmatic information; 

formation” ??'?" charactCT of the concept of “in- 

soiZlftA . i 1 ref f rs *° lls application in evaluating 
scientific knowledge, theories and methods; 

niMtii- C r°/' n0h ’ C inter Pretation of the concept of “infor- 
mation winch represents in an abstract form Ihe general 

ftatures of informational processes within self-regulating 
and self-organizing systems, s g 

The conception that associates information with remila- 
Uon is by no means immune to criticism. For example is d 

even thonglMl^t “Th™* k “'>»'ledge from' information 
•inH rr ! g knowledge may be stored and Iransmilted 
and may represent information in that sense? Is it, necessary 
to always include an application of reasoning to processed 
information, since in the case of computers, for exampL in 

foreasoning?' 1 * ^ processGd ’ « b > r no means subjected 

nerihUV he °£ eP han( !’ are these difficulties really insu- 
uable? It would seem that some of them may be overcome 

y distinguishing between the concept of “information” and 

Tude aU^hnhfml C0 “ Cept °t data”. Data in- 

ciuae all briefings, communication and knowledge Thev 

(jidre st °i ied ’ 1ran sformed and transmitted but /they ac- 
1 ie the character of information only when they receive 

thev' 1 < n a,U | ° r " | l thal is sui,able for regulation and when 
they are em ployed in regulation. This includes, moreover, 
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both the regulation of man by himself and the regulation 
of man-machine systems and social systems at various 
levels. 

In fact such a point of view is well accepted in the con- 
cept associated with programming computers and with auto- 
matic data processing, as well as in economic semiotics, 
where “data” and “information” are viewed as closely relat- 
ed and mutually linked yet distinct conceptions. 

In this connection let us cite the somewhat extensive 
yet quite convincing considerations of two American special- 
ists R. G. Murdick and J. E. Ross, concerning the distinc- 
tion between the terms “information” and “data” and their 
relation to each other: “Because information affects the 
behaviour of men or machines, a useful distinction may be 
made between data and information. Data may be con- 
sidered signs, usually recorded observations, that arc not 
currently affecting behaviour. However, data may become 
information if behaviour becomes affected. For example, 
the data base for computer systems consists of masses of 
such signs that are not affecting behaviour. Until the data 
are actually viewed, and properly organized for a manager 
so that he reacts to them, they are not information. To put 
it in decision-making terms, it. may be said that informa- 
tion is data in use. . . . This concept is important to remem- 
ber in the design of MIS (Management Information Sys- 
tems Ed.) because data must be delivered to decision 
makers as information to be acted upon. 

“The problem with most so-called information systems is 
that they arc treated as data systems rather than informa- 
tion systems .” 1 

A number of authors note the importance of taking into 
account the different conceptions of information and the 
homonym of the term “information”. It is important that 
each conception contribute to an understanding of the sur- 
rounding world from the point of view of gaining power 
over its forces. We wish to associate ourselves with such 
a position, while preferring an understanding of informa- 
tion as Ihe reflection and knowledge employed for practical 
activities and control. 

1 Robert G. Murdick, Joel K Ross, Information Systems for 
Modem Management, Englewood Cliffs, 1971, p. 315. 
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actions, needs, and interests, and it refers to social infor- 
mation in the narrow sense of that word, to information re- 
flecting relations among persons. This is social information 

proper. 

The information processes that take place in society can- 
not he attributed to autonomous causes, nor can increases 
in the volume and variety of information. These processes 
are determined by the system of social relations and above 
all by the development of production. It is true that within 
such a context there does not exist a unique type of de- 
pendence, and that it is difficult or impossible to establish 
specific quantitative proportions. An exception is provided by 
economic information, which appears to he increasing in 
proportion to the square of the rate of growth of the num- 
ber of enterprises and the quantity of output. Nevertheless, 
such a dependence docs exist, just as there does exist a 
feedback influence of information on production and on the 
system of social relations. Informational interactions among 
different spheres of social life, classes, social groups, and 
individuals constitute an extremely important and specific 
form of social interaction. Progress in production, science, 
technology, culture, and society as a whole largely depends 
on the effective and rational organization of informational 
interactions. Similarly, the relative effectiveness of such in- 
teractions represents an important indicator of social pro- 
gress. 

The influence of society on informational processes is 
clearly apparent in the class approach to information in 
society. This influence is by no means indifferent towards 
the contents, purpose, and utilization of information. The 
attitude of classes and of society to different types of in- 
formation naturally varies as does the influence of society 
itself on different types of information. Information pertain- 
ing to the natural sciences and to technology does not con- 
tain explicit class motives for example, and a class orienta- 
tion attaches to it indirectly through the objectives for 
which that information is employed. In the context of cap- 
italism, science and technology, and hence scientific and 
technological information are ultimately employed to obtain 
capitalist, profits and serve as a means for exploiting work- 
ers, while in a socialist society they servo the labor activi- 
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those objectives that a class and society places before itself 
in organizing the informational process.' Does not the sophis- 
ticated equipment that is employed in mass communica- 
tions media, lor example, serve the objectives of the bour- 
geoisie? 

As for the second argument it is intimately linked to the 
first.. 1 lie objectivity, truthfulness, and scientific nature of 
information again depend on the nature of the class that 
develops it and utilizes it, and on the nature (progressive 
or reactionary) of the society that it serves. Within a so- 
cialist society information serves the working class and work- 
ing people who are interested in a truthful and objective 
reflection of social life, since the objective course of his- 
tory con tributes to their interest. The interests of the bour- 
geois class in a capitalist society, on the oilier hand, stand 
in opposition to the requirements of social progress, and 
accordingly the bourgeoisie finds it necessary to sacrifice 
truthfulness and objectivity in information in serving its 
interests. 

An emphasis on the psychological aspects of information 
is relatively widespread in bourgeois sociology. In that con- 
nection it is asserted that, although information itself is 
neutral, different persons perceive it in different ways. And 
this is because the perception of information of each per- 
son depends on his subjective conceptions and also on his 
orientation on the opinion of other persons. This neglects 
the fact that even though the conceptions of a person may 
be subjective, they are determined by his position within 
production and within a system of social relations , and last 
but not, least, by his membership in a particular class. Nor 
are the opinions of other persons autonomous. Public opi- 
nion is created by society and by the ruling classes in par- 
ticular societies in relation to their own image. In such a 
context information and mass communications media play 
a large role in its development. 

Marxist sociology studies information as a social phenom- 
enon and views it in the context of a unity of all its com- 
ponents and from the point of view of those class objectives 
and social tasks that il. serves. Social information and above 
all its ideological component, constitutes an important in- 
strument in the struggle of classes. 
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2. THE HIGHEST TYPE OF INFORMATION: 

GENETIC AND SOCIAL HERITAGE 

In the wide sense of that word, which refers to a reflec- 
tion of social relations and interactions of any type and at 
any level social information is the highest type of infor- 
mation , whose complexity and variety is greatest. Above all 
this is because social information is employed in society 
which is itself the highest form of movement of matter. It 
is employed by persons in the context of a purposeful in- 
fluencing of society, in short, for the guidance and regula- 
tion of society, and this represents the highest type of con- 
tr °l ■ other tyP® u± ' information is subjected to such a 

comprehensive and many-sided processing and is employed 
in such a variety of forms. 1 * 

Man is the principal component of any social system at 
any level. Because man is a social being, his qualities as a 

fir!™ ii ng ar m pro(iuced h y the society and the social rela- 
tions within which he lives and develops. Yet the social cle- 
ment in man did not emerge and develop suddenly or auto- 
riomously It was based on specific biological prerequisites. 
While at the present time the social elements have devel- 
oped intensively and constitute the deepest essence of man 
man remains a biological entity, the highest organism. Man 
is thus a unity and interaction of biological and social ele- 
ments ol which the social constitutes a foundation. The so- 
cial element m man negates and “overcomes” the biological 
element dialectically. 8 

But to negate or “overcome” does not, of course, mean 
to completely destroy. A biological element is the necessary 
prerequisite for the emergence, consolidation, and develop- 

that inhiil 0 ^ 1 eIe ? en f-. \ Q ,P articuIar ’ social production, 
hat initial histone act- which has given birth to man and 

to society, has emerged as a result of a need to satisfy spe- 
cifically biological needs of the human organism. And only 
ater, much later, in fact, did the sphere of his spiritual 
and specifically social needs develop and continually ex- 
pand whose satisfaction is again based on biological needs, 
in short it is impossible to conceive either man himself or 
society outside his biological context. Man needs food 'cloth- 
ing, housing. These aro his biological needs and it is under 
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their direct influence that social production develops, which 
itself serves as the basis for all social life. Society has 
produced the family which reproduces mankind and together 
with it the entire system of social relations. Even such a 
refined and specifically human sphere as spiritual life can- 
not be imagined without biological foundations, namely the 
organs of perception through which the external world and 
the internal world enter into man’s mind where they are 
transformed into the most complex spiritual categories. 

It is well known that, control processes are constitutive 
elements of biological systems in plant and animal organ- 
isms. In particular I. P. Pavlov, the prominent Russian 
physiologist, has observed that organisms represent systems 
that arc “highly self-regulating, self-sustaining, and re- 
novating, self-correcting, and self-improving”. 1 

Just as the biological element has served as a prerequis- 
ite for the social element in man, biological control proces- 
ses have served as prerequisites for social control processes. 

One finds in man all the characteristics of the biological 
system generally, including metabolism, irritability, capacity 
to grow, changes and heredity, development, and aging, as 
well as biological control processes that provide for the 
protection of these characteristics and hence, for the in- 
tegrity of biosystems. 

Just as one cannot imagine a social form of movement 
without a biological form, one cannot imagine social control 
processes without biological. Yet just as the biological 
in the social is subordinated to the latter, so are biological 
control processes subordinated to social control processes, 
which they serve. 

Having emerged on the basis of biological control proces- 
ses, social control processes did not become altogether dis- 
tinct from them but rather “overcame” them in the dialectical 
sense and have lent them a social essence hy placing them 
at the service of social elements. Above all attributes of 
social control processes are associated with consciousness 
and with a conscious influence by man on both himself 
and on the environment within which he works and lives. 


1 I. P. Pavlov, Collected Works , Moscow, 1951, Vol. 3, Book 2, 
p. 188 (in Russian). 
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In one way or another these are absorbed by biological fac- 
in then™ soclal control processes can be carried out only 
nrov d,.Tr en<:e T mal bi,,Iogical control processes which 

IXnme t f H > Uv ® “ ain ‘<®anee, improvement and de- 
veiopment ol man s organism. 

® pitc of lhe ^mmon features of biological and social 
control processes, however, there are also qualitative dis- 
tinctions between them. 1 vc ais 

It is not our task to consider all of them, and we will 

thc> rely i 110 e ?T ° f them that is particularly important in 
e context ol the issues that we arc considering. 

.JVT, re , fer ; s t0 thc information basis of biological and 
social control processes. 6 

thp In *mn° Case °/ animals ’ thoir behavior and influence on 
he emir-onment is primarily programmed through genet- 
' information transmitted from generation to generation 

reanrf! \T e Uy i LlVmg nature has not achieved much with 
ol' n lifnr 10 eX n la ,? 8e of formation obtained in the course 
o a lifetime, with the exception of the mechanisms in which 
an imitation of the behavior of species of the older gencra- 
loris serves species of the younger generation as a pri- 

certain ° f St ?" alS UmU wa ™ abollt dangers and 

certain other changes m a situation. It is true that there 

aniTah as* wHl •° Ciati0nS within tJle "’ orld of 

virlpd t d , f and J 16 1Ilte S rat ing factor is then pro- 

vided not by information acquired in the course of a life- 
line but rather by the dominance of “rigid” information 

behavior. t ir ° Ug 1 hered,ty and representing a program of 

mat.iomd fnSlS? 11 is T based . on ^together different infor- 
a mnal foundations. There it is social information, rather 

than inherited information that plays a decisive role A 

charnri 8yate “ 1 of formation that is supra individual in 
character provides for the accumulation, storage, and trans- 
mission of vitally important information that then programs 
the behavior of individuals from generation to generation 
(vuticai exchanges of information) and also causes ex- 
( tmnges of information among persons belonging to a single 
generation (horizontal exchanges of information). 

Academician JY. P. Dubinin, a Soviet geneticist, has slat- 
ed that the uniqueness of the Homo sapiens species is de- 
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termined by the circumstance that unlike animals, that 
species possesses a second program in addition to the genet- 
ic one, which was made possible by the emergence of con- 
sciousness and which also determines its further development 
in each successive generation. This second program may 
be called a social heredity program. 

This second specifically human program is based on so- 
cial information. And as the basis of man’s biological and 
genetic evolution the genetic program plays its own role in 
the development of both man and mankind. Yet genetic 
evolution merely provides the material, and the substratum 
for the social evolution that takes place over time in a man- 
ner that is essentially independent of man’s genetic evolu- 
tion. In particular thc immense transformations that 
mankind has experienced over the millennia of written 
history were not accompanied by any noticeable changes 
in man. 

It is assumed that Homo sapiens have existed for ap- 
proximately 40-50 thousand years. During that very long 
period of time, when viewod from a historical perspective, 
the biological nature of man has not experienced any per- 
ceptible qualitative changes. The capacity of man’s brain 
has not increased, bis heart continues to channel blood into 
the same direction and the volume of blood that it circulates 
is not appreciably greater. Similarly man’s sensory organs 
and tho emotions that arc characteristic of man have not 
changed during this period in any perceptible way. 

During that same period of time, however, the social cle- 
ment in man’s life has changed beyond recognition and is 
continuing to change rapidly. In evaluating man as a social 
being the personalities of a slave and of a slaveowner, 
of a serf and of a feudal landowner, of a worker and of a 
bourgeois and finally of a socialist person, represent the 
principal points of reference that also correspond to the 
basic stages in the movement of society from the slavehold- 
ing stage through feudalism and capitalism to socialism. 
And all this has occurred over a period of “merely” several 
thousand years. 

In the history of mankind genetic and social information 
streams flow independently of each other. It is only in the 
process of the life and development of an individual that 
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i CginX 1 ling ' P roceedin g beyond what 
has alieady been achieved, it is able to attain new suc- 
cesses m various spheres of society. 

Aside from information that is received as a result of 

eart hert L dlty » s f ci , fic part of the information stock of 
each specific individual is made up of lifetime information, 
I.O., of knowledge and nows that each individual receives as 
a result of direct contact with both his natural and social 
nvnonment. In short, this refers to information that is the 
outcome of the personal experience of individuals which 
together with information that is borrowed from mankind’s 
general information stock, explains the specifically personal 
thinking and behavior of each^nSual 

surrounding WMl^an^for^flueimin^ th^worW for 

wSmwfich^tis^ f ° r inflUenCiBg the “~nces 

All this does not imply, of course, that the genetic in- 
formation received by each individual is identical nor that 
individuals interpret the influence of their social environ- 


essence of social information 


51 


ment and assimilate social information in identical ways. 
The stock (volurno and content) of each person’s genetic 
information is unique, and this accounts for the individual 
and specific character of his interpretation of influences from 
his social environment, as w r ell as the forms, rates and deg- 
ree of comprehensiveness of his assimilation of social infor- 
mation. The influence of the social environment and the as- 
similation of information operates through the internal w r orld 
of individuals, where genetic factors, too, occupy a tangible 
position. It is such internal elements and specific elements 
of heredity and of hereditary information that serve as the 
ground from which those shoots of social information emerge 
that then shape the transformation of individuals into 
men and members of a society. 

Georg Klaus, a well-known German Marxist philosopher, 
observes that in terras of cybernetic terminology genetic in- 
formation establishes the nature of the strategic rules of 
gaming that govern relations between man and his natural 
and social environment. 1 The general heritage of the species 
called “man” constitutes a large part of this information. 
Precisely this information makes it possible for him 
to separate himself from the surrounding world, to 
orient himself within it, and to regulate his own affairs and 
behavior in a very general manner that is independent of 
his individual characteristics. It serves as the basic material 
common to the entire species for conveying that externally 
developed and also personally acquired information which 
ultimately defines the social characteristics of man. 

One of the important distinguishing characteristics of 
biologically acquired genetic information, as opposed to so- 
cial information, is that for a given population genetic in- 
formation is transmitted inflexibly from generation to gen- 
eration through the corresponding cells. Social information, 
on the other hand, is renovated for each generation. If one 
does not educate and train individuals, in short, does not 
convey to them information at the level of contemporary 
culture, thoy will immediately begin to resemble their dis- 
tant ancestors. It is only through the re-creation and re- 


1 G. Klaus, Kybemetik Gesellschaft, Berlin, 1964. 
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production of information developed by preceding genera- 
tions and through the assimilation of information available 
being COntemporaries that “an becomes a man and a social 

comovt lin ?° ntS ha , VG Sh ° Wn f that normalI y is only in the 
context of a continuing informational exchange with the 

Sr 11 that lnaD iS ” bl< ' over prolonged 

Information operates as an active influence on the con- 
scimisness o[ persons as well as on their behavior. That 
influence, moreover, is not always direct and observable. It 
frequently operates m a hidden manner, as unnoticed quan- 
h, t y It la ? g , es f ccumu ! ate within the consciousness of men 
c a e S >r . 1Ilg ? bout * u ndamental qualitative shifts, 
itoimation that has been consciously selected in a goal- 

amri^tW 1111 ? 1 ! P °, SSGSSeS an important ca Pacity to convince, 
and is thus able to cause significant changes in ways of 

inking, m the opinions of individuals, and hence in public 
opinion as well. Accordingly, it is able ’to produce views and 

{n Tr°l he},av,or on the Part of individuals that correspond 
to social requirements. K 

Within the context of production activities, in social life 

tiol m T yd l Y !l fe P f SOnS enter int0 a diversity of rela- 
tmns with each other that are conditioned by their position 

within the system of social production, by the nature of 

nn!ii ,ab0r a ?, tlVltl f that are carried out, and by their 

position within their society’s social structure as well as 

hLp a rl« ex ’ a f°’ and place r ° r residcnce - These relations 
have a close reference to informational interactions among 

persons, classes, social groups, and collectives, i.e., with the 
Uou of informaUon. 

The functioning and development of society as well as 
the exmtence and development of each individual person 

tPr fl Pf- eqUire mformaticmal linkages, and informational in- 
teractions, i.e., a continuous exchange of information and 

lLi COnCeri ! mg var,ous phenomena and processes tak- 
ing place m reality in order that individuals may carry out 

obie r cts°iu al tt r0lC eff ° Cti r ely ’ am | rc S ulaLe a multiplicity of 
objects m the surrounding world as well as collectives of 
persons and themselves. 
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3. ADDITIONAL OBSERVATIONS CONCERNING 
THE SPECIFIC CHARACTERISTICS 
OF SOCIAL INFORMATION 

There is still another reason why social information rep- 
resents the highest type of information. This is because it 
derives from social practice, which is the highest type of 
transforming activity, and because it contributes to practice. 
Because social information exists in the form of conceptions 
and categories within tho consciousness of men it cannot 
exist outside of practice. 

In the article that has already been cited Z. Cackowski 
writes: "The following is our thesis: outside and indepen- 
dently of man’s practical activities it is impossible for 
the information that appears in the form of man’s 
psyche (i.e., social information— V. A.) to either emerge 
or exist.” 

If one also considers the fact that active reflection is not 
possible without regulation processes, while without active 
reflection, information itself cannot exist, there is every rea- 
son to conclude that social information, active reflection, 
and social regulation are all intimately associated. It is as 
a consequence of reflection that information emerges in 
practical activities and especially practical activities as- 
sociated with regulation (of means of labor, and of natural 
and social processes) and ultimately serves practical activi- 
ties, especially practical activities associated with regula- 
tion. 

Labor and productive activities have played a decisive 
role in tho developments of man’s capacity for understand- 
ing and for a conscious and goal-oriented acquisition of in- 
formation concerning both his natural and social environ- 
ment, Tt is in the course of labor activities and above all 
while producing and utilizing the instruments that he has 
placed between himself and nature that man has perfected 
his capacities for reflection and for receiving and accumulat- 
ing information. As progress occurred in the held of pro- 
duction, science and technology and social development, an 
increasing range of the most diverse objects and phenomena 
entered into the field of his reflective activities and man 
learned to understand more fully and in greater detail both 
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the larger entities that these objects and phenomena con- 
stitutod and the objects or phenomena themselves 

reflection of the variety of nature and information 
“7 g . na !. uraI Phenomena guides him in those of his 
practical activities that are concerned with the creation of 
artificial vanety-that endless and continually increasing 
and diversifying world of “second nature’’ which is acquir- 
ing significance both as a source of information 

f " a means 1 for transforming and utilizing in- 

i^Xfe 1 i| ln \r Seekjng / 0 PreSe T and P ftrfcct society and to 
a A e it. Mans informational possibilities expanded con- 
siderably when m addition to artificial means of labor he 
began to produce artificial signs to denote the variety of 

means of a ] h fiCia ’ ^ 8odal nature ‘ The Production of 
leans of labor, and progress in production generally served 

canfe ifnl V * Uon of which increasingly 

, 10 P lay t lc roJe of signals permitting both man and 
social systems to orient themselves within the increasingly 
complex world of nature and of society and to organfze 
the regulation of natural and social processes g 

mn«nn a ^ 0W8 S disll 'ngruishos three levels of social infor- 
“es " 0 " 8 ° n natUre 0f i,s relaLion to practical 

in Thf ^ St le )' el refers . t0 observed information that emerges 
in the context ot practical activities and which itself serves 

whirh™ 1 aCtlVl ^ S dire ? tly - Its source lies in that sphere 
which IS accessible to observation as well as to man’s prac- 

tical activities. Man is related to that sphere through a 
two-sided material and sensory linkage. He is able to both 
perceive it and influence it. otn 

snhere refCI ' S t0 info ™ ati ™ that reflects the 

sphere of one-sided sensory perception. While it is acces- 

ticaf operations. tl0n “ ° UtSide the S ” here ° f ^ 

The third level refers to information reflecting a sphere 
hat currently serves as an object of theoretical consider!! 
ities 5 ’ father thi>n ° f sensory Perception or of practical activ- 
ity* 111680 level Y el , ates to practical regulating activ- 
thefr operations. ^ b ° ,h * gUiding them ’ “ d in 
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Tho first level, as has already been noted, serves prac- 
tical activities directly, while the two other serve them only 
indirectly. Both the second and third levels possess an in- 
formational value but this depends on either direct or in- 
direct linkages with information of the first level and hence 
on its linkage with practical regulation activities. Tn short, 
information from the first level, which is directly related 
to practice; serves as the basis for information from the 
other two levels. 

Another reason why social information represents the 
highest typo of information is that its contents consist of 
the product and result of logical thought, which represents 
the most active and the highest type of reflection of reality. 

Social information does not lie outside of matter. It can- 
not be imagined without its source, namely, material real- 
ity and without the variety that it reflects. It cannot he 
imagined without a material substratum, namely, the human 
brain which produces it, stores it, transforms it, and utilizes 
it. Nor can it be imagined without a specific material car- 
rier, i.e., the material form in which it is embodied and 
that makes possible its development, storage, transmission 
and utilization. This form refers to both natural and artifi- 
cial languages. Tt has already been noted that it is also not 
possible to imagine social information outside the context 
of social practice, which rests on a material foundation. So- 
cial practice operates both as the basis for its emergence 
and as the object that social information then serves. Both 
in terms of its essence and of its content, however, social 
information is ideal. 

In this connection, we wish to express our disagreement 
■with views that, refer to the dual (material and ideal) char- 
acter of social information and to the transformation of 
material information into ideal information as well as the 
reverse. 

Thus, A. D. Ursul, for example, asserts that mass com- 
munications media (radio, television, publications) transmit 
ideal information to anonymous receivers. But since, as a 
rule, technical means are employed for transmitting com- 
munications, ideal information is transformed into material 
information. Yet, as communications are transmitted, in- 
formation remains social and human (ideal) both when it 
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\ he mmds 0f u men and when jt is recorded on a 
magnetic tape or some other material carrier and also when 

t is transmitted in coded form along communications chan- 
I I without altering its ideal content this merely 

material ‘V f °. f ex P ressl °n. which is, moreover, always 
material. Information is entered in the form of verbal speech 

mile,— 0 “ ,cr °P hoile ’ is ‘hen transformed into electro- 

S'nn h 8 the 8 a “ tran3mitted in a coded form, while after 
decoding it the receiver conveys it to the listener once more 

verbal/i?^ 1^1 Speech ’ c Yet ’ speech (both writf(,n 
Ivmhn ! material carrier of information. Numbers, codes 

symbols physical signals, and technical equipment are also 

S a ,T'T l° f i dcal inforraalion - Nn matter what the 
S e v nt . ot , ,ts ldeal character may be in the context of so- 
aety, information is always developed, transmitted, and 
perceived in material forms and through its material car- 

1 o. 

Nor are there any grounds for assuming that ideal infor- 
_j* tl0n is transformed into material information through the 
process of labor, when the knowledge of persons is em- 
bodied into the objects of “second nature”. For while it re- 

cTdM ? V?- ? SeaC °’ infa ™ a «on is then merely Z 
codded and embodied in different material forms. This in- 
cludes different types of designs, plans, objectives, and the 
corresponding forms of words, graphs, and formulas The 
corresponding objects of “second nature” include such forms 
as machines, mechanisms, and structures. In order to re- 

neres 6 info . rni , atl0n from ob i ects of “second nature” it is again 
cia n f 0 7 ^ tu ™ J? some Wuage (either natural or aftifi- 

toplrce"e infor e matL COnteXt ° f '“ gUageS m “ is not abla 

It is therefore not possible, in our view, to speak of trans- 

iS in one SO fn informatlon from a material form into an 
.ne, for as a reflection of social processes within the 
consciousness of man social information is always ideal 
Man is the producer, storer, transformer, and user of 
L ° c,al information. He is a being possessing a specific hu 

“roHnltm^n ™ ry C ° nsiderably “«> 

fte S M ^’ t hir~.rrr,K r *? Wls eack ° bject " lal Went!-- 

n reality both m terms of unique images that 
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embody specific properties of such objects in a sensory 
form, and at the level of general properties, noting the 
object’s family attributes and embodying them in a concep- 
tual form. Such a two-level approach is also one that is es- 
sentially unified, even though it encompasses clearly distinct 
layers of a perception of reality. This makes human infor- 
mation especially valuablo for practical activities, particular- 
ly for regulation. The identification of common properties 
makes it possible to establish laws of behavior and trends 
governing the movement and development of real systems 
and to subsequently make use of them, once they are estab- 
lished, in order to influence consciously entire classes of 
homogeneous systems, which are frequently very large. Sim- 
ilarly, a capacity to identify individual and specific ele- 
ments of concrete systems makes it possible to take their 
individual characteristics into account in the course of 
regulation. 

Social information is embodied in concepts that serve 
as effective reducers of variety. As information penetrates 
into the essence of systems it moves from greater variety 
1o lower variety. This fully corresponds to the essence of 
regulation, whose main objective is to limit the varioty of 
possible, practical influences on a system and to select an 
alternative that leads to a specified objective in the best 
possible way. 

The conceptual form of social information makes it pos- 
sible to reduce very substantially the volume of informa- 
tion that is needed for making decisions. It frees the subject 
of regulation from a need to identify all the properties of 
the object, or process that perturbs the given system either 
from outside or internally. After establishing only some of 
these properties the subject enters the perturbing activity 
into a specific class and associates it with a definite concep- 
tion, which then guides him in carrying out regulating activ- 
ities. In this connection V. I. Krcmyanski, a Soviet philos- 
opher, writes that “In a general sense it may be said that 
conceptions serve to concentrate information. Moreover, they 
also ‘order’ it and organize it within themselves. They 
identify unity in situations which at first appear to repre- 
sent unrelated variety, in the words of A. Einstein, as well 
as various distinctions within what appears to be some- 
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thing unified Tn other words, conceptions also serve ex- 

ternal organizing activities. These are the functions of orga- 
nizers”. 1 6 

ra M le information that is contained in conceptions is quite 
different from that which is studied in statistical informa- 
tion theory. That theory considers only additive sets of acts 
concerned with selecting constraints on some undefined 
variety in order to translate it into a discrete and defined 
variety In the case of conceptions, on the other hand, be- 
cause their information is no longer dispersed and unordered, 
it acquires system-oriented properties as well as organizing 
and organized properties. 

Regulating activities are also served by still another spe- 
cl , c f opert J °f mans psyche, namely his capacity to proj- 
ect. Ibis refers to the capacity of consciousness to distin- 
guish the contonts of subjective images from the objects 
themselves. It is this property which “liberates” the psyche 
Irom a rigid association with reality and makes it active 
permitting it not only to reflect that, which exists but also 
to carry out anticipatory reflections and to plan and fore- 
cast the course of social events. It is precisely such a ca- 
pacity to foresee that provides one of the major features of 
regulation. 

Social information possesses the most highly perfected 
universal storage facility, namely, human memory, which 
like overall consciousness itself, is social in terms of both 
i s origins and its essence. Human memory is able to record 
information, to store it in the form of specific traces, and 
to reproduce it within consciousness. The recording of in- 
formation in human memory constitutes essentially a ver- 
tical transfer (over time) from the past, through the pres- 
ent, and into the future. But memory is also able to convey 
information horizontally (in space), from person to person, 
b> storing it m the form of language. 

Ihe human brain, which is the highest product of matter 
and the most perfected of nature’s creations, operates as a 
substratum of memory in the storing of information. It dif- 

„ bil'Jn I^!“ yai ! 3ki ’ P ° n i ati y a Xiperstruktury i sistem informatsii 

tn Bioloe J ) C v'-i° nS ^ °ti ^y pers ^ nctures Information Systems 

In \ Fl ^sofshiye problem y biologii (Philosophical prob- 
lems of Biology), Moscow, 1973, p. 192. 
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fers from the memory substrata of other living organisms 
and from technical devices through its complexity, the va- 
riety of information that it stores, and its capacity to form 
models of the problem situations in which man finds him- 
self. 

The principal informational characteristics of human mem- 
ory include the following: a capacity for an ordered stor- 
age of information concerning individual experience; the 
existence of several types of remembering (short-term and 
long-term memory) ; an hierarchical organization of the im- 
pressions that are stored in memory and the formation of 
time-oriented linkages, images and impressions that are 
stored in memory; Ihe participation of memory in processes 
of learning, perception, extrapolation, and heuristic thinking; 
the reordering of information in accordance with the 
contents of current experience (an associative regenera- 
tion of stored information); the existence of chains of feed- 
back relations between memory and sensory organs and of 
feedback control activity on. the part of memory with regard 
to perception processes; structural and informational reli- 
ability in long-term memory; and a programming by memory 
of regulation processes taking place within the organism. 

It is evident that neither biological memories nor elec- 
tronic memories possess the comprehensive range of infor- 
mation characteristics of human memory. 

Social information is not simply knowledge that is record- 
ed in human consciousness. Rather it is that knowledge 
which brings changes into that consciousness, and which is 
utilized and psychically experienced either in the context of 
developing and taking decisions or in the form of particular 
emotions. 

There is unquestionably information within social sys- 
tems that does not pass through consciousness and does 
not represent an outcome of the reflection of the variety of 
nature and of society in the human brain. Man either does 
not suspect the existence of this type of information, or else 
does not possess sufficient scientific and technical means in 
order to acquire it. Such information (which is hidden and 
not employed by man) should be called potential informa- 
tion, in order to distinguish it from actual information that 
is employed by man. 
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It should be noted that a number of authors have ex- 
pressed such a point of view in relation to biological sys- 

within “its elf” 6 C '^ Cd s f h “”m»tion as “information 

Him itself or potential information, while biological 

gramming” of 3 " 'V ^ ° J “ the reflecti ™ else pro 

grammmg of a structure and is transmitted along com- 

channels, is called free information. 

Therf f mg analogous this exists Within social systems 
tW t t 0 °’. th a PP Gars 10 «« tied or structured informaTon 
“ neither extracted by man nor utilized by him It 
represents a potential for information that is contained in 

labor) tint °arp rmt an CU ? l I ire / such as means and objects of 
lt T are not specialized in carrying out informational 

extracted m'ZT ‘° ^ the adt 

extracted and that represents reflections in the minds of 

men of objective processes taking place in natoe and so 

'‘"interactioL^mout ^ .represents free information. 
.. «««1 objects are not always reflected 

and identified in human consciousness, and there exists a 

sefousness While " 8 th h at d “ s aot P ass througlL human con- 
uousness. While such interactions do influence tho m n 

sciousness and behavior of man, of socld groups and of 

classes and do operate as factors of regulation thev do (Ms 

resfcTmen IT* ^ “’h^Lslu ! 

Z1 

they acquire the character of actual social inform™™ and 

SThT and hiS S0Cial institutioI “ - a conseir™ uTa d 

universal signal which makes' ft possible to embody fhe 

fom wr"l tent h " m<nl SC “ ;ial inrorD| ation into total 
form which makes it possible to be received storM aid 

transmitted, and to he applied by persons ”11^1 dive "e 
actmUes including control activities. In such a context if k 
>- important that the contents of information employed in. 
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control activities are frequently encoded in order to permit 
their processing by digital or else analogue computers in 
the form of signs and symbols. For ultimately, they are 
employed by man in a decoded form, that is in the form of 
visible or else audible words that, are understandable to 
man. 

In nature, on the other hand, there do not exist, nor can 
there exist, signals in the form of speech. In this connec- 
tion, G. Cherry observes that “Mother Nature does not speak 
to us in language or vary her ‘signs’ to assist an investiga- 
tor in interpreting her ‘message’.” Man does not receive 
from nature any signs or signals that constitute a physical 
embodiment of communications, and receives neither words 
nor images and symbols. “The ‘stimuli’ received from na- 
ture— the sights and sounds are not pictures of reality but 
are the evidence from which we build our personal models, 
or impressions, of reality.” Nature does not select the signs 
to suit our particular difficulties of observation. 1 

It is true that in systems of a biological order a specific 
natural code is employed in passing from one level of signal 
processing to another, namely, one that is based on neuro- 
physiological frequencies. Such codes appear to be more 
suitable for translation into discrete formations of conti- 
nuously modulated signals. 

As human societies appear, the neurophysiological meth- 
ods of coding information that are characteristic of living 
nature are transformed into systems of language signals and 
languages are used to convey signals. Subsequently natural 
languages serve as the basis for the development of arti- 
ficial languages and the development of sign systems that 
makes it possible to amplify information processes and to 
reflect in information new and increasingly comprehensive 
and multifaceted properties of natural aud social reality. 

The use of words to convey signals makes it possible to 
pack the contents of information, to reduce its redundancy 
and to provide for a maximum of information over a min- 
imal duration of communications. 

The emergence of the second signal system constitutes a 
giant qualitative leap in packing information, since words 

1 Colin Cherry, Op. cit., pp. 248, G3. 
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and speech represent a discrete coagulation, as it were, of 
a \ast volume of feelings and perceptions. A large number 
of conceptions have been embodied into individual words 
W : l] °1 \ hl i Ch l / a P° mfc of concentration of information! 

fnrn .l a h o ^F ° f \ dlversit y of of symbols, equations, 

f m iilao, and graphs man has thus learned to embody vast 
mlormation contents into compact forms 

thJwnrrf iStC T i 0f * . human signal, namely, 

oos 9 ibln d f WhlC !' s ? cial . inforrnati °i 1 is embodied makes it 
p . Mbh tui man to decode information and to immediately 
infer substantive contents from communications within the 
K ° r : . re .f ul f « n - It is this which makes possible a wide 
and practically boundless range of reflection of reality and 

nii e " Ce ,i thos< \ types of physical constraints that are 
I lesent m the case of nonsocial processes. 

Social information emerges as the highest type of in- 
ormation tor still another reason, namely that its utiliza- 
Lion is associated with the highest type of goal-orientation, 
i.e, conscious goal-orientation , which is characteristic only 

actingbeing S ° Cia ’ thinking ’ goal-oriented, and consciously 

Information is collected and processed in order to serve 

to e S^ C irh J - eCUVeS ’i W ? enevep particular re P f >rts correspond 
, u m 8 t h i! ? f P a 1 rLlcular objectives and contribute 

to them they are selected and utilized. Reports concerning 
even s whose probability is equal to either 1 or 0 do not com 

not con " regula 10n - In fi rst case, the information docs 
not contmn anything new. In the second it is useless, since 
it does not reflect the actual situation in any way. 

Regulation processes are selective by their very nature, 
ney are always associated with the processing of infor- 
mation and the selection of valuable information, i.e of 

hnt r M, a „ ^ con ‘ ributes to solution of the problems 
that the system confronts. The greatest value attaches to 

h! whose utilization permits a system to achieve 

the objective that it is pursuing. This explains the particu- 
a! importance and complexities within regulation processes 

F^\V 0ll / Ct T’- filtc ™ ng ’ and Processing as well as utiliza- 
tion of information. The identification of goal-oriented con- 
straints on the selection of sources of information, on the 
forms and methods of coding, acquiring, storing, processing, 
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decoding, and utilizing information is an object of contin- 
uing concern and attentiveness on the part of a subject of 
regulation. 

Finally, there is still another attribute of social informa- 
tion that associates it with the highest form of information. 
This is the fact that social information contains information 
concerning information. This property of social information 
is associated with man’s capacity to know himself, includ- 
ing his own cognitive and information capacities and their 
results, and also with the fact that he is able to organize 
and order information processes. Academician A. I. Berg 
and Yu. 1. Chernyak have proposed to call this type of in- 
formation meta-information. Meta-information is produced, 
for example, in developing automatic data processing sys- 
tems, especially at the stage at which they are first brought 
into operation. One of the most valuable outcomes of such 
work is the accumulation of meta-information, namely, of 
knowledge, conceptions, instructions, and programs for the 
developing and processing of data and for the developing of 
decisions. 

The organization of information and of information pro- 
cesses as well as methods used for amplifying them will be 
considered later. 


CHAPTER III 

TYPES OF SOCIAL INFORMATION 


1. EXISTING CLASSIFICATIONS 


As social information is classified, the very first question 
that arises concerns the principles on the basis of which 
this should he done. Naturally, as in the case of any other 
classification, information must be classified on the basis of 
those specific features, traits, and attributes that are in- 
herent in different types of information. 

Some specialists have proposed that social information 
be classified on the basis of the nature of its source, the 
means for identifying or transmitting it, and the nature of 
its users. In such a context the enormous wealth of cor- 
responding information is divided into four basic streams, 
namely, measuring and regulating information, accounting 
and statistical information, scientific and technical infor- 
mation, and social and political information. 

Other authors propose to divide social information into 
two basic types. The first refers to information directly 
associated with regulation , i.e., to information that circula- 
tes along channels of a given specific system and is em- 
ployed in solving the problems that the given system con- 
fronts. The second refers to information serving the devel- 
opment of systems. This encompasses the outcome of re- 
search activities in science and technology that may be 
employed for fundamental qualitative transformations of 
individual systems. In a wide sense of that word, such 
information is intended to serve the informational require- 
ments of scientific and technological progress. 

Information directly serving regulation activities is ex- 
pressed and identified in the form of specific sets of indica- 
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tors that make it possible to maintain systems in a given 
regulation regime. Such indicators are contained in docu- 
ments that are organized in a particular way and are 
retrieved for users through factographic information retriev- 
al systems. 

Similarly, information related to the development ol sys- 
tems is contained in scientific documents (books, articles, 
reports, titles, dissertations). The search for required in- 
formation in various documents is carried out through docu- 
ment-oriented information retrieval systems. 

Naturally, such a classification, too, is justifiable, and 
yet, like any other, it is only approximate and conventional. 
In particular, scientific and technical information serves not 
only the development of systems but. also their functioning, 
while information bearing directly on regulation processes 
and thus serving the functioning of the systems also con- 
tributes to the creation of required conditions for funda- 
mental qualitative changes in systems. For the same reason 
tli at one cannot separate the functioning of systems from 
their development it is not possible to separate the types 
of information that serve each of these processes. 

An imaginative attempt has also been made to classify 
social information in such a way as to serve calculations 
concerned with amortization, i.e., the association of its value 
with the objects that are produced with the help of infor- 
mation. That classification appears as follows. 

The nature of the carrier of information determines 
whether it may be used repeatedly or only once. This serves 
as a basis for dividing information into recorded and non- 
recorded information. Recorded information may be employed 
repeatedly over a prolonged period of time. Nonrecorded 
information is employed only once, when it is received, 
and it is employed primarily for purposes of operational 
regulation. 

Depending on tho extent to which it is necessary to pro- 
cess information further before it may be employed, infor- 
mation may be divided into primary, intermediate, and final 
information. Primary information refers to initial unproces- 
sed information. Intermediate information has been pro- 
cessed but not sufficiently to make possible its utilization 
in regulation processes. Final information has been fully 
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processed and brought to a slate of readiness for utiliza- 
tion. 

Both the objectives whose achievement is served by infor- 
mation and the sphere of its application provide a basis 
for dividing information into universal, object-related, and 
functional information. Universal information may be emp- 
loyed in relation to all objects of regulation. Object-related 
information may be employed for specific objects, while 
functional information may be employed for carrying out re- 
gulation functions. 

I he degree of completeness of information serves as the 
basis for dividing it into complete information that is full 
and ready for use in its present form, on the one hand, and 
incomplete information, which may be employed only togeth- 
er with additional information. 

In terms of its content and of the capacity and stability 
of the communications that it contains, information may 
be divided into constant and variable information, into in- 
formation concerning objective properties and concerning 
probable states. 

In terms of forms and methods of acquisition, information 
may be divided into academic information, which is acquired 
in the course of learning from generally available sources 
and exchanges of experiences and working information, 
which is acquired in specific ways with the help of informa- 
tion-receiving means. 

r lhus information may bo classified on the basis of a di- 
versity of properties. Since there are many such proper- 
ties it is natural to ask which should be preferred. In our 
opinion the selection of relevant properties is ultimately de- 
termined by practice, namely, by those scientific and prac- 
tical objectives that a particular classification is intended 
to serve. In the words of Lenin, it. is practice which serves 
as a practical indicator of its connection with human 
wants”. 1 

The role of various classifications of social information 
is to serve the optimization of social regulation processes 
generally and of information processes in particular. 


1 V. I. Lenin, Collected Works, Vol. 32, p. 94. 
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2. INFORMATION CONCERNING THE FUTURE 

Since social information is the outcome of a reflection of 
social reality as well as of natural reality (to the extent 
that it is involved into the orbit of human activity) informa- 
tion should above ail be related to the extent to which it 
corresponds to reality, that is, to the real processes that oc- 
cur within it. 

All social information may then he divided into two 
large classes, namely, information concerning the present, 
that is, that which exists in reality (occasionally this infor- 
mation is called operational-technical information), and in- 
formation concerning the future, which refers to forecasting 
and planning information. 

Information that relates to reality and to the present is 
tar more abundant than is information about the future. 
YVe will analyze that type of information in some detail 
later and will attempt to classify it. Initially, however, we 
will consider information referring to the future. 

To regulate means not. only to influence a system from 
the point of view of the manner in which it currently func- 
tions but also to identify trends in its development, forecast 
alternates relating to its movement in the future and 
with due account of these trends to design regulating opera- 
tions m the present. The statement that to regulate means 
to joresee is therefore an appropriate one. 

In socialist society an important aspect of information 
concerning the future is that it is comprehensively scien- 
tific, generalized, and systematic in character rather than 
empirical. The principles and findings of Marxism-Leninism 
Play an important role in that information, for that is the 
oniy scientific theory about society which makes it possible 
to orient oneself in the present and also to anticipate the 
future as well as to explain the past. 

Information which anticipates the state of the system in 

urn-. e . COnStltutes f orecast ™8 and planning information. 

YYhilethe overall volume of forecasting information is 
j Ul ne &Iigible, there is a clear trend both towards its in- 
crease and towards its wider and more comprehensive utili- 

fnrmni; In the C(mtext of . a socialist society forecasting in- 

nation provides a basis for improving planning and the 
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regulation system by making that process more flexible and 
more future-oriented, as well as better able to perceive pro- 
gressive trends in society’s own development. Forecasting in- 
creases the extent to which regulation is scientific, it also 
makes it possible to determine correctly the long-term con- 
text of particular situations, to identify priorities, to take 
into account the most recent achievements of science and 
technology and the experience of leading organizations, and 
to increase a system’s flexibility and capacity to respond 
rapidly and accurately to changing conditions. 

The role of forecasting under socialism was emphasized 
at the 25th Congress of the CPSU. The Guidelines for the 
Development of the National Economy of the USSR for 
1970-1980 which were adopted at that Congress refer to 
the need “to increase the degree of validity of forecasting 
scientific and technological progress and socio-economic pro- 
cesses, and to make broader use of these forecasts in elab- 
orating national-economic plans”. 1 

The influence of forecasting information on regulation 
structures and regulation processes is very substantial. In 
particular it influences both the selection of objectives and 
the paths and means of achieving them. Accordingly, it 
also influences the selection of a structure for regulation 
organs, of methods of regulation, and of criteria for evaluat- 
ing the functioning of regulating bodies. 

More specifically, forecasting information performs the 
following functions: 

Orientation. Information assists the subject of regulation 
in selecting objectives, the most promising and realistic di- 
rections in the development of society and of its individual 
spheres and links. It also identifies which problems should 
be given priority and in what sequence individual tasks 
should be carried out. Forecasting information makes it pos- 
sible to create models of the future of a system over differ- 
ent time periods and to guide the system towards a realiza- 
tion of the model. 

Normative Function. Forecasting information contains spe- 
cific indicators and norms which, if followed, make it pos- 


1 Documents and Resolutions. XXVth Congress of the CPSU, 
Moscow, 1976, p. 186. 
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sible to realize the forecasting model. While it is true that 
these norms and indicators do not constitute directives, they 
help sketch out correctly those conditions that are needed 
for the model to be realized. They also contribute to a more 
accurate specification of those indicators which are of a 
planned and prescriptive nature. 

Warning Function. Forecasting information makes it pos- 
sible to anticipate a system’s deviation from specified objec- 
tives and also possible causes for such deviations and as 
well as indirect consequences of particular decisions. This 
gives to tho subject of regulation a capacity to enter correc- 
tive actions into the regulation process. Forecasting informa- 
tion increases a system’s capacity to adapt to various chang- 
ing conditions. 

Accurate forecasts require many-sided information, and 
more specifically, information systems. Such systems pos- 
sess a variety of elements. They include the system’s cur- 
rent level of development and established stable trends, the 
current level of knowledge in science and technology and 
prospects for its further development; the availability of dis- 
coveries, patents, and licenses; available scientific and spe- 
cialized personnel; the expected population growth and 
trends in the development of education; the state of the 
markets, of needs, and of fashions, etc. Only a system of 
interrelated indicators rather than the single indicator or 
group of indicators can provide a reliable basis for forecasts 
and assure their accuracy and feasibility. 

The information aspects of forecasting have been consid- 
ered to some detail by A. D. Ursul. 1 

Forecasting refers to the acquisition of knowledge of the 
future state of a system on the basis of an analysis of its 
current stale. In terms of its informational aspect forecast- 
ing represents sublated uncertainties through the logical 
processing of available information and an identification of 
data within it that represent signals, trends, prospects, and 
possible alternatives in the system’s future movement. 

Forecasts may be based on a statistical approach to in- 
formation. In that case, tho frequency distribution of the 
information under consideration is established as well as a 


1 A. D. Ursul, Informatsiya (Information), pp. 263-73. 
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measure of uncertainty and other statistical characteristics. 
Yet a statistical or quantitative approach possesses limita- 
tions that make it inadequate for forecasting. 

A. D. Ursul observes that more comprehensive models 
must recognize the fact that quantitative statistical charac- 
teristics provide only a partial measure of information and 
of its properties. Forecasting-information fulfills not only a 
communications function but also a regulation function, 
winch is the most important one, and that means that in- 
formation which is employed for forecasting must possess 
both content and value. 1 He proposes to generalize the 
stochastic character of forecasts to the level of forecasts that 
constrain variety and possess properties of anticipatory re- 
nection. 1 he process of forecasting may then he represented 
schematically as, at the very least, a threefold constraining 
ol variety. 

The first constraint concerns the identification of the ob- 
ject of forecasting within the overall volume of scientific 
information, as well as its structure and properties (its at- 
tributes, together with measure of their concentration and 
frequency). At this stage, existing trends in the development 
o certain characteristics are identified (such as quantity 
ot in I urination, redundancy, throughput capacity and rates 
of development) which follow from tlie given state of in- 
formation, together with possible ways in which they may 
he changed in the future. Within such a limited volume of 
information a search of possible future structures is then 
earned out through purely syntactical methods and attempts 
are made to widen the initial variety and to produce a syn- 
tactical image of the future with multiple alternatives. ' 

the second constraint refers to a reduction in the va- 
nety ol possibles (probability distribution). This is ef- 
fected by using a criterion of significance of content i e 
through a comparison of revealed trends of development and 
expected paths with the actual state of affairs. In such a 
context certain possibilities are rejected because they do not 
conform to natural laws or else to facts. 

The third constraint concerns a selection, from a seman- 
tic image ol the future, of the most valuable alternatives, 


1 A. D. Ursul, Op. cit., p. 2G8. 
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so that by influencing the present it may be possible to re- 
alize the most optimal variant in the future. 

At the present time, a discipline of scientific forecasting 
that relies on the methods of the social, natural, and tech- 
nical sciences has in fact been established. I he theoretical 
and methodological basis of a genuinely scienlific forecasting 
is Marxism-Leninism, which by uncovering the regularities 
and tendencies of the past and present, makes it possible to 
foresee the future. Marxism-Leninism anticipates the social 
aspects of this future in general basic terms. As for the 
specific contents of individual spheres within that future, 
they are obtained through a concrete, sectoral, normative 
forecasting (the forecasting of progress in science and tech- 
nology, of demographic processes, of the dynamics of la- 
bor force development, etc.). A number of methodologies aie 
employed in such a context that rely on mathematical meth- 
ods and on computer technology. 

Scientific forecasting differs fundamentally from bourgeois 
futurology. As noted by A. Bonisch, a scientist from the 
German Democratic Republic, bourgeois futurology has been 

I generated by the crisis of contemporary capitalist society 
and of bourgeois science. It ‘‘envisages an adaptation of cap- 
italism to the condition of the scientific-technological rev- 
olution”. Its objective is to bring about with the aid of 
“socio-technological methods” ‘‘a planned prevention of the 
crisis of capitalism” and to weaken the workers move- 
ment,. 1 _ 

The forecasting information of bourgeois futurologists 
does not possess a reliable objective foundation in the actual 
realities of capitalism. It is based instead on a fetishization 
of the role of science and technology in a capitalist society. 
It does not possess any scientific conceptions relating to the 
general direction of social development and of positive hu- 
man ideals. The image of the future that it contains does 
not touch upon the essence of capitalism and docs not carry 
beyond the framework of traditional conceptions of ideolog- 
ists of “the affluent society”, “the mass consumption so- 
ciety”, “the industrial (postindustrial) society ’. 

1 A. Bonisch, Fulurologie. Eine kritische Analyse biirgerlicher 
Zukunflsforschung, Berlin, 1971, pp. 29, 34-35, 23(3-237. 
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Such forecasting information contains a probabilistic image 
of the relatively distant future. In terms of its content, it is 
not a reflection of real processes that are taking place in 
the present. Instead, it characterizes a possible state of a 
given process in the future. The parameters of that possible 
future, moreover, particularly quantitative parameters, arc 
not defined with sufficient accuracy, and are primarily of 
an hypothetical or orienting nature. The connection of fore- 
casting information with the present is indirect and is 
mediated by specific mental operations (extrapolation of 
current trends in the future, or else a particular model of 
the future). 

Planning information also relates to the future. Rut in 
a socialist country the outlines of that future are defined 
with some precision and are expressed in terms of concrete 
indicators which are largely quantitative. There the connec- 
tmn between planning information and the present is more 
reliable and direct sinco it follows from the current slate 
of the system and takes into account its potential and its 
possibilities. Planning information is the outcome of precise 
calculations, while forecasting information is also based on 
the elements of guessing as well as on calculations. 

Forecasting information serves as one of the foundations 
oi planning information. It indicates to planning agencies 
l ie manner in which a system will develop in the future and 
the extent to which planned measures are feasiblo and re- 
alistic. It thus provides a context for planning which sheds 
light on it and accompanies it. 

The essence of forecasts and of plans also differs from 
the point of view of epistemology. Developing forecasting in- 
formation is essentially a learning process, namely, through 
he present acquisition of knowledge referring to a more or 
less distant future. The practical significance of a forecast 
is not as great as that of a plan. While the latter, too is 
an outcome of knowledge, it is turned into an active instru- 
ment of operations. The regulating role of planning infor- 
mation is much more extensive and substantial than is that 
ol forecasting information. Forecasts represent recommenda- 
lions and are hypothetical, while plans are categorical and 
of a prescriptive nature. Plans contain norms and mandato- 
ry indicators. They acquire the force of laws that are ap- 
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proved by the state. Forecasts, on the other hand, do not 
contain obligatory indicators and do not always acquire the 
form of a state document. They may also relate to issues 
that lie outside the sphere of government operations. Fore- 
casts serve as an information base for the preparation of 
possible alternative decisions by the slate, while plans con- 
stitute an implementation of a particular alternative. 

Forecasts provide guidelines to regulatory agencies con- 
cerning the possible development of a system and increase 
their sphere of freedom in taking decisions. In those cases 
when decisions are taken, they make it possible to foresee 
their indirect social consequences. 


3. CLASSIFYING INFORMATION 
CONCERNING THE PRESENT 


An essential basis for classifying information concerning 
the present is the nature of the source of information. Such 
a source may be both the object whose behavior is reflected 
in information and a subject producing and disseminating 
information. 

A most general source of information in the sense of an 
object is society and the different processes that occur with- 
in it. This may be a socialist society as a whole or a ter- 
ritorial subsystem within its framework (a republic, a ter- 
ritory, a region, a district, etc.). It may be a sphere of so- 
cial life (economic, socio-political, spiritual, and family 
and everyday life) . It may also be a sector of a particular 
sphere (e.g., a sector of the economy). It may be a diversity 
of phenomena, facts, events, and processes of a social 
nature. 

Different sources of information produce distinctions in 
types of information. This is true of economic, political, and 
scientific and technical as well as of other types of infor- 
mation. Economic information, for example, contains knowl- 
edge of the economic policy of the Party and sLale, as well 
as knowledge reflecting production relations and their man- 
ifestation in various spheres of the economy, i.e., concrete 
economic knowledge, knowledge of economic regulation 
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methods (financial accounting, prices, profits, material incen- 
tives, etc.) and knowledge of economic aspects of accounting 
and. control. * 

. Y" /' Lenin attached an exceptional importance to econom- 
ic information and invariably placed economic analysis at 
he basis of a socio-political analysis of social events, not 
to mention the Party’s and government’s economic policy 
It was necessary, he wrote, to visualize “the different as- 
pects and different manifestations of contemporary economic 
hie as component parts of a definite system of social econ- 
omy, as manifestations of the basic features of that sys- 
tem . 

Within the system of social information, political and 

,o sc,aill jf |C and technical information play an important 

'Y ld the concluding chapters of this work are devoted 
to that subject. 

Each of these typos of information (economic political 
etc.) is characterized by its contents and volume, by spe- 
cific sources, and forms of movement and of processing and 
use m the context of regulation. 

th , ero . does not cxi3t an y “purely” economic or 
other type ot information, just as there does not exist any 
pure economic, political, or spiritual activity. The econo- 
my, for example, serves as a basis for all other social rela- 
tions with which K, is intimately associated and with which 
it interacts. It is therefore natural that economic in form a- 

information 8 Ci ° Se Y associated with other types of social 

Essentmlly there do not exist any phenomena in society 
that do not rest on infrastructures containing persons, on 
thou position within social collectives, their level of wel- 
fare, and of culture, etc. It follows that economic informa- 
tion proper necessarily contains socio-political aspects If 
for example, we note the fact that the real incomes of work- 
ers and office personnel in the Soviet Union have increased 
by three times between 1940 and 1971, while the real in- 
come ol collective farmers has increased by 4.8 times these 
figures convey a tangible impression of the change in the 
position of these classes and social groups in society as 

1 V. I. Lenin, Collected Works, Vol. 4, p. 48. 
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well as of their professional training and general level of 
culture. These figures serve as landmarks in the realiza- 
tion of the principal social objective of a communist society, 
namely, the achieving of social equality and abundance as 
well as of a situation in which each person receives the 
possibility to satisfy his needs fully and to develop his abil- 
ities and talents. 

In those cases in which the source of information is the 
subject of regulation, it is necessary to distinguish party and 
state and other information. 

information is also distinguished on the basis of the 
particular regulation functions that it serves. The primary 
function of regulation concerns the formulation and taking 
of decisions. Information that is employed in carrying out 
that function will be called primary information. Indeed, in 
order to lake a particular decision (plan, directive, law, etc.) 
it. is first necessary to obtain reliable information of the state 
of the problem that it is proposed to resolve, the possibility 
of solving it, the availability of corresponding resources, the 
readiness of persons to participate in solving it, etc. Only 
on the basis of a comprehensive study of primary data is it 
possible to take a well-grounded and hence, a feasible, de- 
cision. 

In carrying out the organizational functions of regulation, 
organizational information is needed, which would reflect the 
process of creating a state of ordering for both the subject 
and the object of regulation as well as the development of 
both direct and feedback relations among them. Organiza- 
tional information assists the subject of regulation in order- 
ing the regulation cycle, determining the sequence and di- 
rection of regulatory operations, selecting and consolidating 
the structure of subjects and objects of regulation and ra- 
tionalizing relations among them and in allocating regula- 
tory functions as well as rights and responsibilities among 
units and personnel of the regulatory system. Organizational 
information makes it possible to “translate” regulating de- 
cisions into the language of practical activities and to em- 
body them into real operations. An organizing of information 
takes place in carrying out organizing functions, that en- 
compasses its selection, an interaction among its different 
streams and types, and its systematization, i.e., a determina- 
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tion and specification of forms of information, its contents 
and volume, and frequency of its acquisition. 

Much importance attaches to the role of regulating in- 
formation. Above all this refers to instructions, norms, rules, 
standards, and specifications that are contained in the 
regulating decision. Those are “commands” that are con- 
veyed to the object of regulation and whose execution itself 
is regulated. This constitutes prescriptive information. Pre- 
scriptive information, however, presupposes descriptive in- 
formation i.e., reports about the state of tbe subsystem being 
regulated, and its deviations from a specified program. It is 
only on the basis of an analysis and processing of descrip- 
tive information that if is possible to develop prescriptive 
information. Since both prescriptive and descriptive infor- 
mation serve the execution of the regulation function, they 
may both be viewed as regulating information, provided, of 
course, that one doos not neglect their relative autonomy 
and the distinctions between them. 

And finally, there is information employed in carrying 
out the functions of accounting and control. Accounting in- 
formation represents reports that are usually expressed in a 
quantitative form and in terms of quantitative indicators re- 
lating to available resources and to the consequences of car- 
rying out decisions. Naturally, accounting information also 
contains specific data relating to quality such as the nomen- 
clature of products, their assortment, and their correspon- 
dence to standards. Nevertheless, it is to the collection and 
analysis of quantitative information that accounting primar- 
ily refers. 

Accounting information may itself be divided into sub- 
types that include statistical information, book-keeping in- 
formation, and technical and operational information. An 
important characteristics of statistical information that makes 
it particulary useful in the regulation of society derives from 
the fact that it operates with large numbers. For in the case 
of society, the subject of regulation is always concerned 
with mass stochastic phenomena, with mass behavior, and 
activities of large numbers of individuals, with masses of 
items, and masses of the most varied phenomena and pro- 
cesses. Book-keeping information refers to data concerning 
the circular flow and movement of financial resources as 
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well as of material and human resources expressed 
in terms of money. As for operational and technical infor- 
mation it serves direct needs of operational regutoUon. t 
informs the subject of regulation on a daily basis about Uit 
slate of resources, bottlenecks, daily movements of equip- 
ment, materials and personnel, and the course ol tcchnolog 

U 1 Control information is closely associated with accounting 
information. More specifically, accounting information pos- 
sesses a control function as well, since it cmoodies the 
results of carrying out decisions that arc expressed in tcuns 
of numerical indicators. Control information reflects the cor- 
respondence of processes and outcomes ot the functioning o 
a system to the requirements of prescriptive information con- 
tained in decisions— in laws, plans, norms, rules, etc. Diver- 
gences between indicators contained in control information 
and prescriptive indicators serve as signals indicating ti- 
nned for regulatory activities and for correcting current de- 
cisions or else taking new ones. , 

Since the division of the process and cycle of regulation 
into the functions of taking and developing the regulating 
decisions, organizing, regulating, and performing “counting 
and control activities is itself relative and conven- 
tional so is the proposed classification of types of infor- 
mation in accordance with these functions. For in fact not 
only are all types of information intimately linked to each 
other, but they also “interpenetrate eac! h other, merge 
with each other, and are transformed into each othei. In 
particular, accounting and control information becomes pri- 
mary information for the taking of new regulatory decisions. 
It is only when they are taken in their unity and L in l then 
dialectical interaction that different types and subtypes ol 
information provide a conception of the system of informa- 
tion that is employed in regulatory activities. 

Depending on its direction (the diroction ol its movement) 
information is divided into horizontal, flows of which circn- 
lain among regulatory bodies at a given level (e.g., lrom 
ministry to Stry/or from enterprise to enterprise and 
vertical information which circulates among regulatory 
organs located at different levels (e.g., from ministry to as- 
sociation of enterprises, to enterprise and Rack). 
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Information that circulates along vertical channels maw 
m turn be divided into direct information (from the subject 

tion eg ffmm 0n r h°, ° f r ?2 ulation ) and feedback informa- 
t on (from object of regulation to subject of regulation! 
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feedback information is largely accounting and control infer 
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integration and processing needs of centralized systems. 
Usually it is subjected to only the most elementary pro- 
cessing. 

Information may also bo distinguished in terms of the 
degree to which it is organized. In particular, it may he 
divided into systematized information, which is subjected 
to rigorous regimentation over time (in relation to period- 
icity and times at which it is received) as well as in 
terms of the composition of its indicators, the scope of 
units sending and receiving it, and of forms of presenta- 
tion (through documents, by telephone, through verbal 
reports, etc.). Nonsystematized information is information 
that has not been ordered or else has only been partly 
ordered. 

Information is embodied into various material forms and 
is also perceived by persons in different ways. In addition 
it circulates along a variety of channels and is expressed 
in terms of specific structural, symbolic elements and po- 
sitions. This produces such types of information as visual 
(visible, documentary) and audio information (audible), 
written and oral, radio information and tele-information, 
newspaper information and other published information, in- 
formation embodied in artistic works, etc. 

Symbols arc elements of measurement and isomorphic 
expression of the characteristics (quantitative and qualita- 
tive) of the system that is reflected in information. The 
coordinates defining the distribution space of symbols are 
called its positions. The overall set of symbols of a given 
type constitutes an alphabet of information. Depending on 
the character of the alphabet , information is divided into 
continuous and discrete. In the case of continuous infor- 
mation, the overall set of symbols constitutes an uncount- 
able set, while in the case of discrete information, that 
set is countable, such as an alphabet of letters in a partic- 
ular language, which will contain a finite number of 
letters. 

Continuous and discrete information is itself divided into 
a number of subtypes, depending on the type of alphabetic 
symbols that arc employed in expressing it and their po- 
sition. This refers to literal, numeric, binary, decimal, 
sound, spcoch, and other types of information. 
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Regulatory activities employ code information, that is, 
information whose structure is determined by purposeful 
operations on the part of the regulating subsystem (the 
agency or subject of regulation). Code information differs 
from natural information whose structure is determined 
by those objective processes that are occurring in nature 
and society and which it reflects. 

Different types of information may transform themselves 
into each other, i.e., may be encoded. Encoding, i.e., 
the juxtaposition of symbols and positions of different types 
of information, is carried out in accordance with specific 
rules of coding or codes. 

It is important to note the presence of isomorphism bet- 
ween code information and natural information. In other 
words, a system of symbols and positions makes it pos- 
sible to express objective processes and changes taking 
place in nature and society. This most important property 
of code information makes it the basis of regulatory pro- 
cesses and of operations on objects in accordance with spe- 
cified objectives. 

Naturally the classification of types of information that 
has been proposed is quite relative and a specific item of 
information may manifest itself in various types. Accord- 
ingly, the regulation of social objects usually requires 
complex information. 




CHAPTER IV 


SOURCES OF 
SOCIAL INFORMATION 


Science constitutes one of the principal sources of social 
information that is also boundless by its very nature. This 
refers, moreover, to science as a whole, that is to social, 
natural, and technical sciences taken together. Natural and 
technical sciences play a threefold role. First, they are 
themselves a direct source of scientific and technological 
information. Secondly, they serve as a basis for the devel- 
opment and production of technical means for proces- 
sing information, which is the basis of the information, in- 
dustry. Third, the methods of these sciences, and especial- 
ly cybernetics and mathematics, are increasingly penetrat- 
ing the social sciences within which Marxism-Leninism is 
a principal “supplier” of social information. 


1. SOCIAL INFORMATION 
AND THE SOCIAL SCIENCES 



The practical operations associated with social regula- 
tion require knowledge concerning various levels of social 
relations and therefore social information that varies in 
terms of its level of generality. 

Above all this refers to information at the overall socio- 
logical level , that is, to knowledge of the most general 
laws that govern the formation, functioning, development, 
and replacement of socio-economic formations. 

It includes information about a given society’s social 
structure at a given stage of its development (relations 
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among classes, large social groups, nations, cities and vil- 
lages, persons engaged in intellectual labor, persons en- 
gaged in physical labor, etc.). 

It includes information of different social systems and 
different aspects of social structure that produces concrete 
relations among the basic classes and within large social 
communities and social groups. 

It also includes information concerning small groups 
and primary working collectives. 

Social information that is employed in regulation, thus 
constitutes an integral unity of theoretical generalizations 
and empirical materials. The proportion of empirical to 
theoretical elements in such information differs at different 
levels of social regulation. The higher the level, the more 
it is theoretical. The most generalized and theoretical in- 
formation is the one that is employed by the central bodies 
of the Party and the state. This represents primary and 
basic information for the development of policies and major 
decisions relating to a socialist society as a whole, or else 
to leading spheres in its life and development. 

Scientific regulation constitutes a conscious activity of 
persons, and of social institutions that is based on a knowl- 
edge and utilization of the objective laws that govern the 
functioning and development of society. 

Knowledge and information about these laws is provid- 
ed by Marxism-Leninism and Marxist sociology, which 
constitutes the general theoretical and methodological basis 
of scientific regulation. 

Yet social laws do not operate in a linear manner and 
in terms of unique correspondences. They determine but 
do not predetermine the direction of flow of social processes. 
Their traits and requirements may be modified, more- 
over, by specific, concrete situations, and for that reason, 
they represent different possibilities and different variants 
of social movement. Accordingly they offer a certain free- 
dom of choice to the subject of regulation. To identify such 
modifications of operating laws in concrete situations and 
different possibilities and alternatives, and to study alter- 
natives and then select the most rational one among them 
is again a prerogative of the social sciences. The compre- 
hensiveness and quality of the information that they provi- 
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de in relation to these questions is an important, not to say 
the most important, condition for assuring the scientific 
reliability and effectiveness of social decisions. It is not 
accidental that both the recent congresses of the CPSL’ and 
the day-to-day activities of the CPSU’s Central Committee 
have attached great importance to the social sciences. This 
refers to the circumstance that the social sciences should 
not limit themselves to comments concerning decisions that 
have already been taken, but should rather study social 
events in all their complexity and contradictory nature 
from a goal-oriented point of view in order to provide re- 
commendations in forms that may then be employed in the 
practical activities of regulation. 

It is only by relying on comprehensive and accurate in- 
formation about the processes of communist construction, 
that it is possible to guide the development of So- 
viet society from socialism to communism in a scientific 
manner. 

Within the sphere of social regulation the social sciences 
are used not only for the taking particularly important de- 
cisions by society’s leading bodies, but also in contributing 
to the education and general enlightenment of the working 
population, and increasing the level of their competence 
in discussing and solving problems that arise in the devel- 
opment of a socialist society. They equip working people 
with a scientific view of the world and help them orient 
themselves in the complex labyrinths of social events. 

It is the task of the social sciences to provide regulation 
bodies with information on the essence of particular social 
laws, the forms in which they may manifest themselves, 
their mechanisms of operation, and their implications in 
the context of specific situations. The social sciences ana- 
lyze the experience of the past and the present state of 
society, and provide forecasts for the future. 

As the role of Marxism-Leninism and of the social sciences 
grows in providing a methodological and general theoret- 
ical basis for regulation generally and for the processing 
of information in particular, these sciences acquire a grow- 
ing importance as applied ones as they provide information 
and designs for resolving problems of regulation in differ- 
ent spheres of social life. 

6 * 
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It should be emphasized that the volume and “assort- 
ment’ of information that is supplied by the social sciences 
and employed in social regulation is continually increasing, 
this is associated with the widening scope of studies of 
social phenomena and large-scale applications of concrete 
sociological studies, with an increasing closeness of theo- 
retical studies to empirical ones, and with the further de- 
velopment and improvement of methods for understanding 
social phenomena. This refers above all to the application 
of mathematical, statistical, and cybernetic methods and to 
an increasing reliance on experiments and on modern tech- 
nical services. 

The social sciences provide information that is employed 
in social modeling, in planning, and in forecasting. It is 
not possible to imagine a scientific regulation of society 
without these elements. 

An important task of the social sciences is the develop- 
ment of “social technology”, that is of ways to utilize so- 
cial information in practical managerial activities. 

The problems of regulation are complex system-oriented 
problems and require a systems approach. Their solution 
calls for a similar systems approach to social information 
and to its acquisition as well as processing and utilization. 
That approach is one of the most important methodological 
requirements of Marxist-Leninist dialectics, and one of the 
forms of applying to concrete situations the dialectic and 
materialist teachings concerning general interdependence 
and general movement, and the development of material re- 
ality and the forms in which it is reflected in the conscious- 
ness of men. 

Both^ in modern science generally and in sociology the 
terms systems , “structure”, and “systems approach”, are 
used very widely. In the West, it is asserted with increased 
emphasis that a systems approach constitutes a new meth- 
odology and a new view of the world which alone corres- 
ponds to the spirit of our time, and the requirements of 
modern science and of technology. Already in 1950, a hook 
entitled The Whole in Philosophy and in Science, was pub- 
lished in Vienna, in which it was asserted explicitly that 
the principle of a systems approach and of wholeness con- 
stitutes the specific philosophy and methodological basis 
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of science and provides that “magic key which is capable 
of unlocking the full wealth of reality”. 1 

Similar views have been widespread in recent years. 
There has been an intense development and emphasis on 
“structuralism”, “functionalism”, and other trends in bour- 
geois philosophy and sociology that are based on different 
types of idealistic and anti dialectical speculations concern- 
ing the “systems approach” and “systems methodology”. 2 
These speculations constitute different manifestations of a 
type of “systems-oriented ” positivism as well as of an 
abandonment of attempts to solve specifically philosophical 
problems through their replacement by partial approaches 
and an attribution of universal methodological significance 
to certain principles that are common to science or, more 
specifically, to relations among individual sciences. Above 
all this refers to the principles of mathematics and of logic, 
which do not possess any autonomous or general philosoph- 
ical significance bearing on the development of a world 
view. Such trends are also characteristic of the systems 
approach. In the West, they generally possess a clearly 
pronounced class-orientation in the sense that they seek to 
provide a basis for stability and “homeostasis”, but more 
simply, for the eternal and permanent character of the capi- 
talist social system, and to search for ways of overcoming 
or a I, least reducing the deep contradictions that are inher- 
ent in it. An example of this is provided by Talcott Par- 
sons’ structural functionalism. 

Under these circumstances, it is important to emphasize 
that the general methodological foundations of the systems 
approach, i.e., the study of complex objects as systems do 
not, in fact, represent a novel contribution by contemporary 
representatives of the systems approach, and especially not 
by authors who interpret these developments in an idealistic 
or positivistic manner. The systems approach had already 
been provided with a philosophical basis a century ago by 
K. Marx. Not only was it provided with a basis, moreover, 

1 Die Ganzkeit in Philosophic nnd Wissenschaf I, Wien, 1050, 

S. 32. ..... 

3 We are not referring to “systems analysis which is wnlcly 
applied in the managerial theory and practice of capitalist produc- 
tion and whose significance is primarily of an applied nature, 
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it was brilliantly applied to tho analysis of capitalist 
production and of capitalist society. 

The systems approach to society found its expression in 
the teachings of K. Marx and F. Engels about socio-econom- 
ic. formations, which represent the most general and uni- 
versal form of social integration and of systems structure 
and the basic form of existence of social matter. It repre- 
sents a combination of social phenomena (economic, socio- 
political, spiritual, family, and everyday-life) as well ns 
other social phenomena that are intimately associated with 
each other and that rest on historically determined mode 
of production of material goods. Socio-economic formations 
are dynamic, developing systems, whose sources of devel- 
opment, moreover, are internal rather than being some- 
how introduced from the outside. 

Having created a body of knowledge concerning the na- 
lure of socio-economic formations as systems that identified 
the organic unity, and mutual interdependence of various 
social phenomena, K. Marx and F. Engels refuted the cor- 
responding idealistic and metaphysical views of pro 
Marxist sociologists on society. They have shown the in- 
consistency of non-historical, abstract views concerning so- 
cial life and have shown that there do not exist societies in 
general, but only historically specific societies. This refers 
in Marx’s words, to a society “ai a definite stage of histor- 
ical development , a society with a peculiar, distinctive 
character”. 1 

Subsequently, Lenin further developed and also defended 
the systems-oriented view of society. He wrote that so- 
ciety is ‘‘something definite, integral, pervaded by some 
principle. ...” 2 That principle refers to the activities of peo- 
ple in the area of material production and to the relation- 
ship among persons that such activities create. In criticizing 
concepts that view society as “a simple mechanical aggre- 
gation of various institutions, a simple mechanical concate- 
nation of various phenomena”, Lenin called for studies of 
societies in which they are viewed as a social organism, as 


1 Karl Marx and Frederick Engels, Selected Works in three 
volumes, Vol. 1, p. 160. 

2 V. I. Lenin, Collected Works, Vol. 1, p. 139. 
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“ a clc fm: te system of production relations, as a definite so- 
cial formation”. 1 . , 

Socio-economic formations constitute the most general 
form of social systems structures, and one in which inherent 
is the regulation process itself. , 

Truth does not exist abstractly, it is always specific, ouen 
is one of the fundamental requirements of Marxist dialectics 
In the context of regulation, this means that there do not 
exist any abstract non-historical systems, processes and 
methods of regulation. Just as a particular socio-economic for- 
mation constitutes a concrete historical form of existence ot 
society, then regulation, too, inevitably acquires a concrete 
historical character, which in a class society is also class 
oriented and political. A systems approach to class societies, 
to their regulation and to social information in such societies 
above all implies a class approach and a political approach 
It should be noted that the systems approach is itself 
systems-oriented. Tt, includes a number of interrelated 
aspects, none of which may be ignored in the acquisition of 
knowledge and in the development and analysis of social 
information. 

This refers to the following aspects: 

the systems element aspect, which identifies the compo- 
nents from which the system is constituted;. ? 

the systems structure aspect, which describes the system s 
internal organization and the ways in which its components 

interact; ., 

the systems functioning aspect, which indicates the na- 
ture of the functions that the system itself performs as well 
as the functions of its components; 

the systems integrating aspect, which identifies the sour- 
ces, and factors that operate to preserve, improve, and de- 
velop the system (in the context of social systems this re- 
fers to regulation factors) ; 

the systems process aspect (procedural, operational), 
which identifies the processes (operations, procedures) that 
are being carried out within the system in order to main- 
tain its integrity and to improve it and develop it; 

1 V. T. Lenin, Collected Works, Vol. 1, pp. 188-89. 
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the systems communications aspect, which identifies the 
linkages of a given system with others, both horizontally 
and vertically; 

and the systems historical aspect, which describes the 
manner in which the system first appeared, the stages of 
its development, and its historical prospects. 

Naturally, specific studies of social information and of 
regulation activities may utilize information that identifies 
the contents of only one such aspect or else of some com- 
bination of those aspects. The development of comprehen- 
sive information, however, and an effective practical regu- 
lation of an overall system, require a comprehensive utili- 
zation of information hearing on each of these aspects of 
the systems approach. 

In studying social processes a systems approach makes 
it possible to combine analysis and synthesis in an organic 
way, as well as quantitative and qualitative methods. This 
opens wide possibilities for applying heuristic and logical 
and mathematical methods as well as computers to 
studies of social information. 

I he importance of a systems approach to understanding 
and regulating society is especially great in developed 
socialist societies, which finds it both necessary and pos- 
sible to solve highly complex problems that call for an in- 
teraction of different spheres, aspects, and sectors of the 
economy and of social life. 

At Uie 25th Congress of the CPSU, L. I. Brezhnev noted 
that the time has come to settle the question of improving 
the methods of comprehensively resolving interbranch and 
territorial problems that are of major importance to the 
state. In this area there must he unified, centralized pro- 
grammes covering all phases of work — from designing to 
practical execution”. 1 

The need for planning arid regulating socialist societies 
through the methods of goal-oriented program planning 
can no longer be neglected. Its essence lies in solving con- 
crete, individual, sectoral problems in a context that subor- 


dinates them to the achievement, of the general objectives 


1 Documents and Resolutions. XX V Ik Congress of the CPSU , 


Moscow, 1976, p. 72. 


SOUTICES OF SOCIAL INFORMATION 


89 


that are placed before society at a particular stage of its 
historical development. 

One of these objectives which lias been formulated by 
the 25th Congress of the CPSU is the problem of combining 
in an organic manner the achievements of the revolution 
in science and technology with Ihe advantage of a social- 
ist economic system. Achieving that objective calls for the 
solution of an entire complex of interrelated problems, in- 
cluding a further intensification of scientific creativity in 
order that a stream of original scientific and technical ideas 
may continue to feed into production and social life; a furth- 
er improvement of the organization of production in order 
that it he able to assimilate the newest ideas in science 
and technology, and in order, too, that it may identify for 
science new problems required by society’s development; 
a rational organization of linkages between science and 
production in order to provide for the best and most rapid 
incorporation into production of scientific and technical 
ideas; and the further improvement and development of a 
system of education and of upgrading the skills of profes- 
sionals, workers, and collective farmers so that they may 
be able to work creatively and also carry out in practice 
the achievements of the revolution in science and tech- 
nology. 

When it is understood from the point of view of Marxist 
dialectics the systems approach is a powerful instrument 
for understanding arid regulating socialist society. 

In regulating a society, it is extremely important that 
the theoretical construction of Marxism-Leninism and the- 
oretical information be transformed into specific applied 
conclusions and proposals in an objective and operational 
manner. Like the other sciences, the social sciences possess 
differing levels of abstraction. The highest levels of abstrac- 
tion are achieved by Marxist-Leninist philosophy, by polit- 
ical economy, and scientific communism. These “upper 
floors” of knowledge about society include a group of 
sciences which serve both as a source of information and 
as a channel for applying ideas of a general, theoretical 
nature to specific situations. 

Above all, this refers to empirical sociology and statis- 
tics. These sciences translate general conceptions into the 
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language of concrete data, and identify concrete manifesta- 
tions of the regularities that they find in observed reality. 

Empirical sociology. Both society as a whole and any 
partial social system may be regulated only when all the 
components entering into the system and all parameters 
relating to their mutual linkages and interdependences 
become, known. It. is the task of empirical sociology to 
study the social relations that are formed within social sys- 
tems characterized by differing levels of organization, rang- 
ing from societies, classes and nations to small collectives, 
and making use of the achievements of a diversity of other 
sciences to identify the dynamics of these relations on the 
basis of the methodology of Marxism-Leninism. 

In Capital , Marx has shown convincingly that in order 
to gain an understanding of social events it is not possible 
lo limit oneself to studies of general characteristics alone, 
nor to general laws of development or basic conditions gov- 
erning the functioning and development of systems. It is 
so that “this does not prevent the same economic basis — 
the same from the standpoint of its main conditions— due 
to innumerable different empirical circumstances, natural 
environment, racial relations, external historical influences, 
etc., from showing infinite variations and gradations in 
appearance, which can be ascertained only by analysis of 
the empirically given circumstances”. 1 

It is sociological research that makes it possible to study 
the variety of “empirical circumstances” through which gen- 
eral laws of development manifest themselves. It also 
helps in gaining an understanding of the very complex 
interweaving of social relations within which the general 
trends of movement of a given society are expressed in 
each specific country, and within it, in each social cell. 

The importance of sociological studies for regulation de- 
rives from the fact that they help identify the anatomy and 
physiology of a social system, the structural and functional 
linkages that characterize it, and the trends in its develop- 
ment. Tn reflecting social processes in all their diversity 
and complexity, their contradictory nature and concrete 
manifestations, they provide reliable information to regulat- 


1 Karl Marx, Capital, Vol. II, p. 792. 
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ing bodies that makes it possible to evaluate the effective- 
ness of a particular regulation system and to generalize 
and disseminate the experience of leading bodies. They 
help in identifying ways for further improving the regula- 
tion process on the basis of new facts, phenomena, and 
emerging trends. These studies provide data for generali- 
zations and for identifying new laws of development, which 
may then bo utilized for a further improvement of regula- 


tion. 

Aside from helping in the preparation and taking of re- 
gulation decisions sociological studies also help in under- 
standing the mechanisms through which they influence 
persons, and Ihe responses of different categories of the 
population. They also make it possible to follow how these 
decisions are transformed into the thinking and behavior 
of persons and influence the course of social events, as well 
as relations among collectives, social groups, and individ- 
uals. This will require, however, a further development of 
socio-psychological studies whose objective, in the context 
of regulation problems, is to study the perception and im- 
plementation of regulatory decisions. 

Naturally, information derived from empirical social 
studies may be employed effectively in regulation only if 
it is reliable. The corresponding criteria include: its repre- 
sentativity (this includes the problem of reliability over 
time), an adequate correspondence of collected data to the 
actual state of affairs (for example, the correspondence of 
the state of opinions to the true judgement of respondents), 
the quality of the processing of primary data, and the logi- 




cal consistency of conclusions. 

Users of information are not able to verify the reliability 
of the outcomes of studies in terms of all these parame- 
ters. This places a particular responsibility on researchers 
for the quality of their work. 

The central problem of empirical social studies concerns 
their representativeness. It is well known that in empirical 
studies it is usually neither necessary nor possible to col- 
lect. information about all elements of a particular set.. 
Instead a sampling method is employed in which informa- 
tion is collected concerning only a relatively small part 
of the set of phenomena under study. It is then necessary, 
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however, that the “sample set." be representative of the 
“general set" (population). This refers, moreover, not mere- 
ly to the correspondence of particular quantitative char- 
acteristics of the sample and larger sets, but also to their 
social character and social essence. 

An absence of representativeness makes it impossible to 
apply the outcome of studies beyond the concrete object 
for which studies have been carried out. It is then not pos- 
sible, in short, to apply such findings to other objects that 
are similar or close in nature. It is precisely representative- 
ness that makes it possible to extrapolate the results of 
a study to a wide range of objects and to identify general 
trends and law's of development governing specific pro- 
cesses. 

In such a context the method that is employed most wide- 
ly is the method of questionnaires. Yet, this does nol 
make it possible to arrive at ideal results. An ideal study 
would be one in which the opinions of individuals would he 
recorded in tables that possess a fixed interpretation. The 
reasons why in fact this is not possible, include the method- 
ological shortcoming that attach to the collection of informa- 
tion; an inadequate editing of responses (the so-called 
quantification noise’ ); the psychological influence of the 
specific circumstances under which the question is pre- 
sented to respondents; a shifting of samples; errors in in- 
terpretation (this refers to the process of translating coded 
numerical information into statements, opinions, and re- 
commendations) ; shortcomings in the operation of equip- 
ment, including key punches and computers; and errors 
of personnel responsible for coding operations, which are 
inevitable when manual coding is employed, and which arc 
associated with the pressure of time, with imperfections of 
coding equipment, and with the monotonous character of 
operations. 

One important task, accordingly, is to overcome these 
difficulties and seek to achieve a greater measure of reli- 
ability of information. 

The scope and number of sociological studies has grown 
considerably in the Soviet Union in recent years. This has 
been stimulated, in part, by the publication ’of studies con- 
cerned with general problems of empirical sociological 
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studies 1 and containing sociological analyses of several spe- 
cific aspects of social life including the following: produc- 
tion relations and their specific manifestations in different 
social collectives; the social consequences of the scientific 
and technological revolution; the class structure of society, 
the nature of interclass and intraclass relations and charac- 
teristics and the dynamics of social groups and of relations 
between individuals, collectives, and societies and within 
collectives; the problems of work and leisure and of the 
working time and leisure time of working people; the parti- 
cipation of the population in the management of social af- 
fairs; and the social problems of urban centers and of ru- 
ral settlements. 2 


1 The numerous books and articles, that have been published on 
problems of economy and reliability of sociological studies, includo 
the following: Problems of the Sociology of the Press, Issue I, 
pp. 240-41; Experience in Methodology of Empirical Sociological 
Studies, Moscow, 1965; Sociology in the USSR, Vols. I, II, Moscow, 
1966; A. (I. Zdravomyslov, Methodology and a. Procedure of Sociolog- 
ical Studies, Moscow, 1969; V. A. Yadov, Sociological Studies: 
Methodology, Program, Methods, Moscow, 1972; V. E. Shlyapontokli, 
Problems of Reliability of Statistical Information in Sociological 
Studies, Moscow, 1078; M. N. Porfiliev, L. V. Orlova, Social Relations, 
Leningrad, 1973; A. K. Uledov, Sotsiologicheskiye zakony (Sociolog- 
ical Laws), Moscw 1975; Rabochaya kniga sotsiologa (Sociologist’s 
Handbook), Moscow, 1976; Sotsiologiya i sovremennost (Sociology 
and the Present), Vols. 1, 2, Moscow, 1977. 

- Gf. Sociological Studies of Processes of Change in Social 
Structure of Soviet Society, Bibliographic Tndcx of Literature for 
1966-1972; L. A. Gordon, E. V. Klopov, Man After Work: Social 
Problems of Daily Life and Leisure Time, Moscow, 1975; 
V. G. Podmarkov, Introduction to Industrial Sociology, Moscow, 1973; 
Social Factors That Increase the Effectiveness of Labor in Industrial 
and Transportation Enterprises, Issue I-III, Moscow, 1973; Problems 
Relating to the Effective Utilization of Personnel in Industrial Enter- 
prises, Moscow', 1973; P. T. Simush, Sotsialnii portret sovetskogo 
krestyanstva (The Sociological Outline of Soviet Peasantry), Moscow, 
1976; Problemy razviliya sotsialnoi struktury obshchestva v So- 
vetskom Soyuze i Polshe (Development of the Social Structure in 
the Soviet Union and Poland), Moscow-, 1976; Sotsialny oblik kol- 
khoznoi molodezhy (The Social Characteristics of Collective Farm 
Youth), Moscow, 1976; Sotsialnoye upravleniye proizvodstvennym 
kollektivom. Opyt sotsiologicheskogo issledovaniya problemy (Social 
Regulation of the Production Collective. A Sociological Study), Mos- 
cow', 1976; Sotsialnaya slrukiura razvitogo sotsialisticheskogo oh- 
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For several years, complex sociological studies of regu- 
lation problems have been carried out by the Institute of 
State and Law of the Academy of Sciences of the USSR. 
In particular the actual experience of government institu- 
tions is being studied in the context of the economic reform 
that is currently being implemented. Other subjects include 
the structure and functions of regulatory institutions; the 
movement of information flows; the documentary basis of 
regulation; the effectiveness of regulatory decisions; and 
the organization and labor activities of managerial person- 
nel. 1 The Institute is also engaged in studies of the rela- 
tion of regulation activities to forecasting, in a structural- 
functional analysis of government decisions, in a study of 
socio-psychological factors in regulation, and of sociologi- 
cal procedures for studying problems of regulation, includ- 
ing the possibility of relying on mathematical and statisti- 
cal analysis. 

The use of sociological methods to study public opinion 
concerning a variety of decisions, measures, facts, and 
events as well as of the opinion of responsible officials at 
various levels has been quite effective. Studies of social opi- 
nion make it possible to identify socio-psychological situa- 
tions in society and within its individual subunits, as well 
as the degree of readiness of working people to solve spe- 
cific problems. It also makes it possible to identify shortcom- 
ings, difficulties and contradictions in labor activities and 
in everyday life so that they may be overcome successfully 
and in time. 

Insufficient attention lias been given to subjects that 
are directly concerned with problems of regulation in Soviet 
society. Yet, in order to improve a regulation system, it is 
necessary to know how effective it is, the extent to which 
it contributes to technical progress and to the growth of 

schestva v SSSU (Social Structure of the Developed Socialist Society 
in the USSR), Moscow, 1977; Problemy sotsialisticheskogo obraza 
zhizni (Problems of the Socialist Way of Life), Moscow, 1977. 

1 Cf., Upravleniye, sotsiologiya i pravo (Regulation, Sociology, 
and Law), Moscow, 1971; Pravo i, solsiologiya (Law and Sociology), 
Moscow, 1973; V. A. Safarov, Ob shchestven.no ye mneniye i gosu- 
darstvennoye upravleniye (Public Opinion and the State Regulation), 
Moscow, 1975. 
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labor productivity, the extent to which regulatory decisions 
are taken in a competent and operational manner, and to 
which regulation activities are consistent, the manner in 
which they are adjusted in response to changes in the in- 
ternal and external environment of the objects being regu- 
lated, and the extent to which effective forms of account- 
ing and control have been instituted. 

Statistics. Regulation of society presupposes the avail- 
ability of information resulting from a careful study and 
generalization of large volumes of facts as well as of a 
system and of a set of facts that represent the particular 
social process under consideration. In solving that complex 
problem empirical sociology is greatly assisted by statis- 
tics. 

Statistics represent a method for studying mass stochas- 
tic phenomena. Mass phenomena constitute an attribute of 
any society including socialist societies. While each of 
these phenomena contains an element of probability, they 
also reflect an objective necessity that unfolds behind them. 
This represents a trend that asserts itself through large 
numbers of such phenomena that intersect and interact 
with each other. 

It is true that in the case of social phenomena that take 
place within a socialist society, the individual elements of 
the larger population will not always be a probabilism. 
For example, the trend to increasing incomes in particular 
districts may be studied in terms of the growth of income 
of individual families. Since individual incomes are deter- 
mined not only by general conditions but also by specific 
ones, random deviations are possible. Yet in socialist so- 
ciety the growth in incomes is itself not accidental. Accord- 
ingly, statistics in socialist societies arc concerned with 
individual phenomena possessing random deviations rather 
than with random phenomena. And statistical methods do 
provide a means of gaining knowledge that makes it possi- 
ble to systematize phenomena possessing random deviations 
and discover specific regularities that underlie them, that 
constitute indicators of causal relations, laws of beha- 
vior, and trends. The particular correspondence between 
generalizing statistical indicators and the distribution of 
statistical data constitutes a specific expression of the es- 
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sence and the laws on the basis of which it is possible to 
regulate and to consciously influence objects. Generalizing 
statistical indicators represent an expression of laws of be- 
havior that result from a mutual attenuation of a large 
number of individual phenomena possessing deviations of 
a random character. Under certain very general conditions, 
the net result of combined influences on the part of a large 
number of individual causes and circumstances (containing 
a random element as well) is almost independent of speci- 
fic cases. This constitutes the essence of the law of large 
numbers on which statistics is based. 

Activities associated with economic planning naturally 
impose a constraint to the law of large numbers. In prin- 
ciple, deviations of individual cases from a general norm 
should not be too large under socialism, although such de- 
viations will always exist and will therefore cause the law 
of large numbers to operate in socialist societies as well. 

The grouping of phenomena being studied occupies a 
central position in statistics and serves as a basis for a 
scientific processing of statistical data. Such grouping makes 
it possible to combine individual units of a statistical 
population into specific categories and types possessing a 
common essence and expressing a social homogeneity. In 
such a context, moreover, it is very important to select cor- 
rectly the attribute on which such groupings are to be 
based. In the absence of a scientific approach to grouping 
and of a proper differentiation among groupings according 
to social attributes statistical data will not express the es- 
sence of phenomena and cannot serve the tasks of regula- 
tion. They will provide, instead, a biased image of social 
reality. 

The statistical methods that make it possible to iden- 
tify such trends and laws within a mass of concrete phe- 
nomena rest on generalizations of observed data, their 
grouping, calculations of auxiliary analytical data, studies 
based on partial samples, and differentiated indicators relat- 
ing to territorial units. 

In socialist societies it is the task of government statis- 
tics to organize the monitoring and analysis of processes 
taking place in social life, and to measure the extent to 
which the activities of regulating bodies correspond to the 
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requirements of laws of development. In particular, it is 
the task of statistical studies to determine the quality of 
regulation activities, and especially of plans, in order to 
identify those factors that contribute to the carrying out 
of plans as well as the causes of failures. 

While the USSR’s government statistical services have 
had important achievements in the study of mass phenom- 
ena and in summarizing the outcome of the activities of 
society as a whole and of individual spheres and sectors of 
social life, its role as one of the most important channels 
of information needed for regulation activities is still inad- 
equate. In particular, it is still insufficiently concerned 
with problems relating to the identification of correspon- 
dences between regulation activities and objective possibi- 
lities and with qualitative analyses of the effectiveness of 
regulation activities. In analyzing the work of enterprises, 
for example, statisticians are usually content to group 
enterprises in terms of attributes relating to the fulfilling of 
plans or failures to fulfil them. As a result it is not clear 
whether it is because of the plan’s own shortcomings and 
its failure to correspond to objective possibilities that it 
has not been fulfilled in terms of specific indicators, or is 
it because of shortcomings in the sphere of administra- 
tion? 

Since social processes develop as a result of a large num- 
ber of interacting factors, it is the task of statistics to show 
the place and role of each of these factors within the 
overall process and to identify causal relations as well as 
bottlenecks. 

In socialist society statistical services go beyond a mere 
recording of results. They carry out a comprehensive ana- 
lysis of laws of development and objective factors and 
forecast particular events, including unfavorable ones, in 
order to help regulating bodies prepare measures that may 
forestall undesirable phenomena. In particular, Lenin 
demanded that statisticians not merely record facts or col- 
lect various data in non-systematic ways, but carry out 
deeply scientific analyses and comparisons leading to prac- 
tical conclusions and proposals. lie wrote that statisticians 
should be our practical assistants rather than researchers 
in the scholastic tradition. 

7-0455 
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Surprising though this may be, an emphasis on the re- 
cording of facts causes statisticians to ignore the speci- 
fically “ statistical” nature of manifestations of the laws 
governing societies. These appear as certain trends and as 
an average statistical outcome of the interaction of a large 
number of social facts. Such a statement does not imply 
that Soviet statistics do not possess a sufficient quantity of 
data, for there is, in fact, a very large volume of data. The 
problem, however, is that a large number of indicators are 
not considered in the context of their mutual interdepen- 
dence and mutual interactions. Such an approach produces 
an “information famine' 5 at the level of regulating bodies, 
whose consequence is a variety of measures that are carried 
out with the help of telephones and telegrams as well as 
special travel assignments that are intended to make infor- 
mation more precise and to make adjustments. In short, a 
new stream of information is produced which now 
circulates along official channels. 

In addition statistical studies of mass phenomena in the 
sphere of social relations and of spiritual life, family life, 
and everyday activities in the USSR call for further 
improvements. At the present time statistical studies are 
generally limited to the sphere of economic events and do 
not answer questions relating to specific linkages between 
economic phenomena on the one hand and social and spi- 
ritual phenomena, how changes in the economy are reflected 
in social life, influence relations among classes, social 
groups, collectives and individuals, and alter the behavior 
and way of living of individuals as well as their thinking. 
In short, while economic statistics are being supplied to 
regulatory bodies, an optimal regulation of society also 
requires social statistics. Without a sociological service 
within the system of government statistics and a system 
for the sociological analysis of mass data it is difficult to 
regulate the whole variety of socio-political and spiritual 
relations. 

The Soviet Union’s statistical agoncies have been acti- 
vely engaged in improving the process of collecting and 
processing statistical information in recent years. Their 
system of statistical indicators is being improved, the me- 
thodological level of information processing is being up- 
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graded, delays associated with the collection and processing 
of information are being reduced, while the comprehensi- 
veness and reliability of information is also being improved. 


2. OTHER SOURCES OF SOCIAL INFORMATION 


Aside from data provided by the social sciences social 
regulation activities also rely on social information origi- 
nating from other sources. In particular social experiments 
provide one such source. 

Real social experiments presuppose that definite changes 
in social relations have been produced artificially, in rela- 
tions bearing on regulation. They are carried out on a 
relatively small scale and their objective is to study and 
design effective ways of regulating particular systems with 
a view to their subsequent introduction into social life. 
Such experiments either make it possible to improve sub- 
stantially existing methods of regulation, or else create 
fundamentally new forms. They identify possibilities for 
utilizing objective laws of development and concrete histo- 
rical conditions, optimizing regulation procedures, stimulat- 
ing the activity of persons, developing and carrying out 
decisions as well as forms of accounting and of control, 
improving administrative structures and training personnel, 
utilizing technical equipment in the field of regulation, and 
organizing labor activities in a scientific way. 

A number of specific factors should be kept in mind in 
carrying out social experiments. Above all, this refers to 
the fact that in practice it is not possible to isolate the 
object of the experiment in a “pure” form and to separate 
it from wider systems of social relations. Similarly, it is im- 
possible to influence it purposefully in a “pure” way. Every 
social object is intimately associated with a large num- 
ber of other objects and is woven into a system of “na- 
tural” social linkages that exert a continuous influence on 
its course of development and its outcome. Beyond this, it 
is not possible to carry out social experiments at the level 
of an entire society, since experiments presuppose a change 
in objectively established social relations. These would be 
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associated with very large expenditures, both for society 
itself and for individual collectives and persons. Even car- 
rying out experiments within a relatively limited sphere 
of social phenomena calls for large-scale organizational and 
educational activities with the collectives constituting the 
objects of the experiment, and also frequently presupposes 
that participating persons abandon existing basic concep- 
tions. Finally there are difficulties in controlling and 
accounting for all factors that influence the course and 
outcome of social experiments. 

This in no way diminishes, however, the importance of 
social experiments but merely servos to draw attention to 
the rigorous requirements that they imply. 

Real social experiments are possible only under the 
following conditions: 

when the social process itself permits changes in the 
basic modes of operation that produce solutions to the 
particular problems that, are envisaged by such experiments; 

when the required collection, processing, and utilization 
of social information are feasible, in short, when conditions 
make it possible to permit a timely access to initial data 
required by the problem’s solution; 

when it is possible to control the course of the experiment 
and to obtain the necessary information on its course wi- 
thout substantial additional expenditures, beyond those that 
are associated with the natural course of the process under 
consideration; 

when changes in the given system’s mode of functioning 
do not produce substantial losses, both for the system as 
a whole and its individual components and especially for 
individual persons who may be affected; 

when the specific qualitative characteristics of the sys- 
tem of social relations are preserved. 

In the context of a socialist society experiments require 
above all that artificially produced influences on the social 
object under study do not conflict with its normal function- 
ing and development and do not produce negative influences 
on the current and future situation of individuals and 
of collectives. 

Social experiments constitute an important, and occa- 
sionally, the only possible means of studying social pheno- 
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fxicna generally and especially regulation processes. For 
within a society, there are many typical systems that are 
more or less homogeneous in terms of their structure and 
composition which also possess more or less homogeneous 
regulation schemes. In the USSR, this includes republics, 
regions, districts, enterprises, organizations, construction 
sites, collective farms, and state farms. A sudden shifting 
of a large number of objects to a new system that has not 
yet been tested experimentally can result in substantial 
losses to large numbers of individuals and to society as a 
whole. It is therefore appropriate to first develop regula- 
tion methods in relation to selected groups of typical objects, 
and then, if they arc successful, to apply them to the 
entire class of such objects. 

Social experiments make it possible to study regulation 
processes in a comprehensive manner. In particular, they 
make it possible to identify the nature and outcome of 
activities of a system under the influence of experimental 
procedures, to identify the resulting responses of persons, 
their opinions, general disposition, and their evaluation of 
the innovations in question. These arc particularly impor- 
tant factors, since the principal element in regulation concerns 
the regulation of persons and of their labor and social 
activities. 

The objective of regulating any social object is to achieve 
an optimal functioning and development of the system. This 
is inevitably associated, however, with the study of alter- 
native possible solutions, even though each of them may 
belong to the same type in terms of the objectives that it 
is intended to achieve. Experiments make it possible to 
test different, alternatives of modes of regulating similar 
systems in order to select the best for subsequent dissemi- 
nation. 

It is true that it is quite difficult to identify an optimal 
mode of regulation, for the outcome of an experiment does 
not exist in a “pure” form. It merely represents the net 
effect of a number of outcomes produced by the operation 
of new forms together with old ones, as well as by internal 
changes within a system and also external influences 
operating upon it that are all independent of the experi- 
ment itself, This, in turn, defines a very difficult problem, 
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namely to identify within such a net outcome that part 
which may be attributed to the new mode of regulation, 
[his is possible only if both the external and internal con- 
ditions of activity which existed before the experiment are 
retained during the experimental period. If, on the other 
hand, that rule is violated, it will not he possible to esta- 
blish the effectiveness of the experiment and misleading 
conclusions may be made. 

Outcomes of experiments in the field of regulation may 
be both positive and negative. Negative outcomes are, of 
course, undesirable since they are harmful to the interests 
of the members of the collective that is being subjected 
to experiments. Yet even negative outcomes serve a purpose, 
in the sense that they may prevent a wide dissemi- 
nation of forms of regulation that are in fact not justified. 

At the present time the method of social experiments is 
used widely in the USSR, particularly in the field of 
economic regulation. 

Direct communication with the population. In a socialist 
society, direct communication between leading persons and 
the working masses serves as an important source of direct 
as well as reliable information. 

Lenin has noted that a systematic approach to the study 
of public opinion is needed in order to he able “unerringly, 
on any question, and at any time, to judge the mood, 
the real aspirations, needs and thoughts of the masses”. 1 

Direct exchanges of information between responsible per- 
sons and those who are led provide a valuable source of 
information needed for regulation and management. Res- 
ponsible persons either develop their own decisions or else 
convey to subordinates decisions of still higher regulation 
bodies. Such persons also protect and defend the principle 
of legality itself, moral principles and elements of labor 
discipline that are embodied in such informational ele- 
ments as laws, sublegal resolutions, regulations and norms. 
They serve both as carriers of direct prescriptive informa- 
tion and as organizers of measures to execute decisions as 
well as controllers over their execution. 

Responsible persons concentrate, generalize, and utilize 

1 V, I. Lonin, Collected TPorfcs, Vol. 33, p. 192, 
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feedback information, that is information which derives in 
a systematic manner from those persons who are being 
led. Exchanges of information between such persons and 
their subordinates occur continuously in the course of the 
functioning of a socialist labor collective, as particular orders 
and instructions aro transmitted that are then assimi- 
lated by subordinates and are accepted as guidelines for 
their activities. Subordinates, for their part, report to their 
leaders their own understanding of their instructions and 
orders, the manner of their execution, the difficulties that 
they are encountering, and what must be done in order to 
carry out the decisions. Frequently subordinates convey 
their own proposals and undertake a variety of initiatives 
that are intended to increase the effectiveness of produc- 
tion, improve labor discipline, and criticize shortcomings 
and mistakes. 

The organization of systematic, rational, and comprehen- 
sive modes of communication between leaders and their 
subordinates, exchanges of information among them lead- 
ing to a systematic perception of the objectives and tasks 
of the collective and of the general state of affairs within 
it constitutes a necessary condition for effective leadership 
under socialism. Leaders must know their subordinates 
from the point of view of their practical, political, ethical 
qualities, as well as their interests, objectives, and disposi- 
tion. Systematic and healthy contacts between leaders and 
their subordinates contribute to the development of a mutual 
trust and to solutions of tasks that the collective in 
question and socialist societies themselves confront. A 
common access to information together with a juxtaposition 
of views and a discussion of problems contributes to the 
finding of solutions that can be understood both by leaders 
and by their subordinates. 

The forms of communication among them vary. They 
include discussions at general meetings as well as discus- 
sions at Party, trade union and Young Communist League 
meetings and conferences, and reports to individual collec- 
tives; meetings devoted to questions and answers; receiving 
visitors in a manager’s office; personal discussions 
with workers and office personnel; visits to factory shops, 
sections, individual work stations, rest facilities, dining 
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balls, and clubs; and visits to workers’ families. It is im- 
portant that such communications be systematic rather than 
merely occasional and that thought be given beforehand 
to both their objectives and to the use of those forms of 
communication that are most appropriate, under given cir- 
cumstances, for solving particular tasks. 

In consulting with the people with a view to making 
use of their rich experience as well as to inform them 
about the major events within the country and abroad the 
Communist Party and the socialist state employ the most 
varied forms of communication. These include addresses by 
heads of central and local bodies, open and wide discus- 
sions of major legislative proposals and major proposed 
decisions, reports of various representative bodies to voters, 
and a systematic publication of data concerning the ful- 
filment of plans of development and of the outcome of acti- 
vities at various levels within the social system. 

The study of documents, materials, communications, and 
reports. The study of books, journals, newspapers, of radio 
and television programs, of reports of Party and state 
bodies and of economic organizations, as well as of letters 
and other communications from workers, and also visits 
to exhibitions, provide a considerable volume of useful in- 
formation concerning the most diverse aspects of a society’s 
functioning and development. That information makes it 
possible to make use of successful experiences and avoid 
negative ones and also to avoid rediscovering that which 
is already known and to repeat again that which has already 
been achieved. 

In particular, letters and other communications from 
workers to Party organizations and economic organizations 
as well as to the editorial offices of newspapers, journals, 
and radio and television services constitute an important 
source of social information. They contain information 
about achievements in the economic and cultural spheres, 
concerning the experiences of leading organizations, the 
approval of particular decisions and resolutions, responses 
to particular events both within the country and abroad, 
critical comments concerning particular managerial bodies 
or personnel, analyses of shortcomings and of errors toge- 
ther with suggestions for overcoming them, and valuable 
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suggestions about the effectiveness of production and im- 
provements in cultural services and in general everyday 
services. 

Because of their personal nature letters reflect the ge- 
neral attitudes, aims, and wants of individuals as well as 
the socio-psychological climate that exists within collectives 
and the attitudes of individuals towards decisions, ma- 
nagerial bodies, and managerial personnel. 

Because each letter represents a person, attentiveness 
towards letters constitutes attentiveness to individuals. This 
is one of the characteristic traits of a socialist order. 

Generally, each specific letter reflects unique facts and 
unique situations. By comparing and grouping letters, how- 
ever, it is possible to identify particular general trends that 
manifest themselves within unique phenomena. This con- 
stitutes an essential element of regulation and management. 

Letters from workers received by Pravda provide a basis 
for still more general information. 

In 1977 the editors or Pravda received 570 thousand let- 
ters from readers. Twice a month some of these letters arc 
published as a basis for a series of newspaper campaigns on 
such themes as. for example, “We Are the Soviet People”, 
“Work Discipline”, “The Moral Climate of the Working 
Collective”, “Party Life: What Should Be the Nature of 
Controls”, “Leninist Style of Work”, “Out in Front” (about 
the activities of Party organizations), “The Quality of 
Goods” and “Leisure Time”. 

Each year more than 120 resumes of readers’ letters 
are sent to Party and Soviet bodies, ministries and 
departments. They contain summaries describing the state of 
everyday general services and supplies, housing problems, 
overspending, and shortcomings in the work of Party and 
Soviet bodies. Some of these summaries contain an ana- 
lysis of the character of the letters that are received from 
various regions and republics. 

Each year Pravda’ s Editorial Board receives 12 thous- 
and visitors. 

The Communist Party attaches great importance to such 
work with letters from working people. In the CPSU Cen- 
tral Committee’s resolution entitled “On Improvement in 
the Study of Letters and in the Organization of Receiving 
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Working People (August 1907) it was noted that letters 
received from workers serve as one of the important forms 
of consolidating and expanding the ties of the Party with 
the people, of the population’s participation in the manag- 
ing of state affairs, as a means for expressing public opi- 
mon and as a source of information concerning the coun- 
try slite. This thought is also emphasized in a resolution 
adopted in May 1976. This relates to the further improve- 
ment ot work with letters from workers in the light of the 
decisions adopted by the 25th Congress of the CPSU. 

Similarly both written and verbal reports contain infor- 
mation that is needed to control the implementation of 
decisions. Caution is appropriate, however, towards reports 
mat are often extensive in terms of the volume but con- 
tain masses of useless information. The preparation of 
voluminous reports requires the time of many persons and 
constitutes a non-rational expenditure of time and resources. 

Information conveyed from below is not limited to feed- 
back information making it possible to adjust the activi- 
ties of managerial bodies. For in addition, an important 
part of that information constitutes initial and primary 
information. It contains those communications about facts 
events and general attitudes, activities and behavior of 
individual persons that serve as a basis for the taking of 

suclfdecisions ^ regulation cycles resultin g from 

Information from below moves along two streams One 
o them is a purposeful and planned collection and analysis 
of information by Party and state bodies as well as 
scientific institutions and also by radio, press, and tele- 
vision services. Another conveys a spontaneous transmis- 
sion of information from individual persons and primary 
units into 1 arty, government and economic bodies, and 
into bodies concerned with mass communications media, 
eventually both streams merge as the information that 
they carry is studied, processed, and utilized in assisting 
regulation and managerial activities. 

It should be noted that in the sphere of mass informa- 
tion the classification of participants in information interac- 
tions into information sources (regulation subjects) and 
inlormatiori receivers (objects of regulation) is in fact a 
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relative matter. This is because both sides of such inter- 
action are both subjects and objects of information opera- 
tions simultaneously. It is only by analyzing individual 
instances of such interactions that it is possible to establish 
who, in fact, is the source of influence and who is influenced. 
In such a context those who arc regulated in a socialist 
society also participate in regulation, since they operate 
as the sources of the information that is subsequently 
employed in preparing and taking decisions. 

In practice the sources that have been mentioned arc 
often employed jointly or else in various combinations 
rather than individually. 


3. INFORMATION AND AMPLIFICATION 
OF INTERACTIONS AMONG SOCIAL 
AND NATURAL SCIENCES 

It has just been noted that it is the social sciences and 
primarily Marxist sociology that provide the principal source 
of social information. Marxist sociology, however, is not 
a collection of established conclusions and propositions, 
laws and categories that never change. It is a creative 
science that develops continuously on the basis of genera- 
lizations of the newest achievements in the revolutionary 
struggle and the practical construction of socialism and 
communism, as well as of the newest achievements in the 
social and natural sciences. Marxist sociology generally 
and the theory of a social regulation in particular cannot 
be limited to a framework of methods and means of study 
that are given for all times. In order to serve as a reliable 
scientific basis for the regulation of a socialist society, still 
newer and more precise methods must continually be added 
to its methodological equipment. The necessary condition 
for scientific regulation is an approach to social phenomena 
in terms of criteria that are as rigorous as those that are 
employed with regard to natural phenomena. In this con- 
nection it is important to recognize that the process of 
integration among sciences that is progressively taking place 
is not limited to either the framework of natural sciences 
proper or that of the social sciences but is rather creating 
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linkages between both. In particular the process of forma- 
lization and mathematization of knowledge is an inherent 
attribute of the social sciences, and methods of study that 
have been developed by the natural sciences are finding 
increasingly wider applications. Such an integration of 
knowledge about society and knowledge about nature is 
especially visible in the field of social information and 
regulation. 

In particular cybernetics has already played a very large 
role in solving numerous problems related to the further 
improvement of information processes serving the regula- 
tion of socialist society. 

Cybernetics ilself is of course a complex science. One 
of its branches is concerned with general problems of re- 
gulation and with problems bearing on the organization 
of information within different systems. Another is asso- 
ciated with electronics and computer technology, as well as 
the automation of production and management. A third is 
concerned with particular branches of mathematics and of 
theoretical physics. All three, however, are contributing 
to the theory and practice of social regulation. 

The principal merit of cybernetics is that it has applied 
achievements in sociology, mathematics, biology, and a 
number of technical and other sciences in identifying cer- 
tain general traits and attributes of regulation in biological 
and social as well as technical systems. In particular it has 
shown that in such systems regulation processes rest on 
complex networks of nonlinear causal relations; that regu- 
lation possesses an inherently antientropic character and 
serves to oppose both extornal and internal factors that 
perturb particular systems; that regulation is goal-oriented 
in terms of its direction and that its ultimate objective, 
which constitutes the ultimate problem of regulation, is an 
optimization of the system's functioning; that regulation is 
intimately associated with information operating as a 
source of signals in the sense that sucli signals are based 
on feedback relations that constitute one of the basic prin- 
ciples of all regulation. 

There is no doubt that these general laws and principles 
are also inherent in the regulation of social systems and 
that the theory and practice of the scientific regulation of 
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society must take them into account. It is impossible to 
conceive of social regulation without such concepts of theo- 
retical cybernetics as “information’', “feedback relations , 
“signals”, “perturbing factors” and “the optimization of 
regulation processes’ among many others. 

Cybernetics contributes precise quantitative methods to 
the theory of social regulation for analyzing regulation 
processes and especially for analyzing social information, 
which is an inherent attribute of regulation. 

Both social systems and the regulation processes that are 
associated with them possess specific cybernetic properties 
associated with the collection, storage, processing, trans- 
mission, and utilization of information. It is not possible 
to identify and study those properties nor to apply infor- 
mation for purposes of optimizing regulatory processes 
without the help of cybernetics. But that is only one side 
of the matter. The other concerns the fact that it is equ- 
ally impossible to organize information processes and the 
regulation of society rationally without a Marxist-Leninist 
sociological analysis. For only Marxist sociology is able to 
provide a qualitative evaluation of information, to identify 
its class essence and the purpose and objectives for which 
it is employed. The field of social information thus serves 
as a juncture of sociological aud cybernetic knowledge. 

Cybernetics provides an important means for overcoming 
the increasingly comprehensive contradictions between the 
rapid growth in volume of information, and the accompa- 
nying difficulties in processing it, on the one hand, and 
the increasingly urgent need for providing information ser- 
vices to all spheres of human activity, on the other, and 
especially to processes of social regulation. 

There are many objects and subjects of regulation within 
a society (sectors, cities, districts, enterprises, and regula- 
tion bodies) that are very similar in both a structural and 
functional sense. A cybernetic analysis is therefore able 
to provide certain general scientifically-based schemes and 
regulation algorithms, to identify optimal dimensions of 
individual objects from the point of view of their capacity 
for regulation, and to establish requirements for personnel 
and other important parameters on the basis of exact quan- 
titative measures rather than of “common sense”. 
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Yet while recognizing the very great role of cybernetics 
in the further development of socialist regulation it should 
not be forgotten that cybernetics is a specific science which 
studies regulation processes from a particular structural- 
functional and quantitative point of view without regard 
for the qualitative nature and contents of the system 
within which these processes are taking place. Cybernetics 
is therefore not able to encompass all the knowledge that 
is relevant to social regulation, not to mention the corres- 
ponding methodological and theoretical foundations. 

Attempts by bourgeois scientists to describe cybernetics 
as the general methodological basis for social regulation, 
arid to substitute it for Marxist-Leninist methodology are in- 
solvent. They are based on a failure to understand or else 
a misrepresentation of the essence of both cybernetics and 
ol Marxism-Leninism. Cybernetics encompasses an extre- 
mely wide range of information and regulation processes 
and identifies their quantitative characteristics. But it is 
not able to provide a comprehensive, qualitative analysis 
ol these processes. It is for this reason that the cybernetic 
analysis of regulation processes should itself be based on the 
methodology of Marxism-Leninism. 

It is not possible to understand regulation processes in 
societies without comprehensive sociological analysis and 
without identifying the qualitatively specific features of so- 
cial systems that determine the contents and principles as 
well as the boundaries of regulation and regulation 
means. 

Soviet scientists are currently engaged in an intensive 
search for ways to “cyberneticizo” regulation and to apply 
the findings of cybernetics to the theory of social 
regulation. 

In particular we have recently witnessed the birth of a 
new science, namoly economic cybernetics, which consti- 
tutes an organic synthesis of social, natural, and technical 
sciences. It is destined to play an enormous role in the 
further improvement of economic regulation. Through the 
application of mathematical methods and of computers it 
contributes to a better utilization of material, labor, and 
financial resources, to the improvement of proportions, the 
location of various production processes and of supply acti- 
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vities, and to the measurement of both expenditures on the 
national economy and the results that they produce. 

The increasingly wide and comprehensive influence of 
mathematical methods in the most varied sciences, includ- 
ing sociology and social information, is yet another charac- 
teristic trait of contemporary knowledge. 

This influence in sociology is explained by the unity of 
nature and society and by the presence of quantitative as 
well as of qualitative characteristics in social phenomena. 
It is also explained by the great level of abstraction and 
very wide scope of the principles on which mathematics 
itself is based and which make possible its application to 
the social sciences as well. In particular, mathematical 
deduction is especially important in organizing information 
and in the regulation processes, for whenever there exist 
regulation systems that are more or less similar (and 
there are many such examples among social objects) 
mathematics makes it possible to find a general formula or 
regulation algorithm that may then he used in regulating 
all objects of a similar type. 

The study of quantitative characteristics of various so- 
cial objects and their expression in terms of mathematics 
make it possible to understand the qualitative features of 
social phenomena more deeply, to view them theoretically, 
and thus to regulate them or influence them more effecti- 
vely. It should also be noted that quantitative indicators 
need not be numerical in form. For mathematics possesses 
an entire range of concepts (models, matrices, functions, 
graphs, forms, relations, symbols) that are able to express 
certain qualitative traits of social phenomena as well as 
quantitative ones, and to identify extremely complex inter- 
actions within a set of social factors, thus providing the 
type of complex information that is so much needed in the 
sphere of social regulation. 

Scientific approaches to the regulation of society pre- 
suppose a rigorous consideration of the interaction of the 
most varied and frequently contradictory factors that in- 
fluence the course of development of social processes. This 
calls for their quantitative as well as their qualitative ana- 
lysis and for the identification of specific numerical indi- 
cators (such as schedules, rates, results, levels, degrees, 
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intensity). It is not possible to solve these problems with- 
out applying mathematical methods and without develop- 
ing and applying specific methodologies and means for 
expressing social processes in terms of quantitative indica- 
tors. It is this which makes it necessary to develop a com- 
prehensive methodology for translating social phenomena 
into the language of mathematics and for formalizing all 
social phenomena as well as expressing them in terms 
of metrics, quanta and gradations. 

It is impossible, of course, to express all social pheno- 
mena through the language of mathematics, nor is there 
any need for this. Above all, it is necessary to express ma- 
thematically those parameters of social systems that bear 
on their effective regulation, i.c., mass relations and 
functions that are stable and recurring. 

The development of a conceptual framework that is 
suitable for a description of social objects is a now and dif- 
ficult task since contemporary mathematics has developed 
in the context of applications to natural processes. Yet 
within the framework of mathematics, there already exist 
a number of disciplines that are being applied successfully 
to studies of social information and social regulation. These 
include the theory of operations research, the theory of 
queues, the theory of strategic games, linear and dynamic 
programming, the theory of optimal processes, and mathe- 
matical statistics. 

An increasing role in regulation is played by modeling 
through the use of mathematical methods and of compu- 
ters. Since it is quite difficult to carry out real experiments 
in the field of regulation, particularly on a large scale, it 
is often appropriate to first carry out a mathematical expe- 
riment on paper, so to speak, and then, in the event that 
it is successful to implement the results that it suggests 
in actual life. 

Applications of mathematical methods to studies of so- 
cial information and of social regulation require that provi- 
sion be made for at least the following conditions: 

a sufficient state of development of that field of social 
sciences within which mathematical methods are employed; 

the availability of the needed volume and measure of 
reliability of information concerning the system whose re- 
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gulation process is formalized through the use of mathe- 
matical methods, and of programs for processing that in- 
formation; 

the existence of an integrated easily processable mathe- 
matical documentation and, more generally, an adequate 
capacity of a system to lend itself to quantitative analysis 
and description; 

the availability of a definite assortment of mathematical 
means (such as graphs, equations, etc.), that are suitable 
for an analysis of social information and for simulating 
regulation processes or at least for identifying a firm foun- 
dation for constructing the corresponding models; 

the availability of specialists in organization, sociologists, 
economists, and specialists in law who are able to apply 
mathematical methods for processing social information. 

While there is a need for a wider application of modern 
methods derived from the natural and technical sciences 
to studies of social information, and in particular, of ma- 
thematical methods, it is also important to avoid an ex- 
cessive emphasis on such methods. It should be recalled 
that the natural and technical sciences merely serve as 
auxiliary means in facilitating man’s decisions concerning 
regulation problems and that their applications should be 
both closely associated with qualitative and sociological 
analyses of social systems and based on a rigorous recog- 
nition of the laws governing the functioning and develop- 
ment of societies that are identified by Marxist-Leninist 
science. 

It has already been noted that as a rule it is the quali- 
tative aspect of social information, which does not lend 
itself to formalization, that plays a leading role, and that 
it is associated with the position of individuals, of social 
groups and of classos in society, with their interests and 
needs, and the motivations for their behavior and for their 
activities, as well as their emotional and psychological state 
and social experience. It follows that it is specifically so- 
ciological methods rather than mathematical or formal lo- 
gical methods and methods employed in the natural sci- 
ences that play a leading role in obtaining, analyzing and 
processing information. 
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CHAPTER V 


THE ROLE OF INFORMATION 
IN THE REGULATION OF SOCIETY 


1. THE UNITY OF REGULATION 
AND INFORMATION 

It has already been emphasized that regulation is inti- 
matelly associated with information, i.e., the course of in- 
formation processes. The continuous circulation of infor- 
mation among a system’s components and between the 
system as a whole and its environment constitutes a ne- 
cessary attribute of regulation. It is precisely because of 
information processes that a system is able to carry out 
purposeful interactions with environmental conditions 
and to coordinate and subordinate relations of its compo- 
nents and channel both their movement and its own mo- 
tion towards a preprogrammed objective. As a result of 
self-regulation, a system is able to retain its integrity and 
its qualitative specific character and frequently (especially 
in the case of social systems) not only preserve itself but 
also improve itself and develop. 

The science that is concerned with the most general laws 
governing regulation processes is cybernetics. Its major 
representatives, moreover, view it above all as a science 
about the flow of information processes. In particular, Aca- 
demician V. M. Glushkov, a Soviet cybernetician, defines 
that subject as the science that is concerned with general 
laws governing the transformation of information in com- 
plex regulation systems. Accordingly, lie conceives a re- 
gulation system as an arrangement that carries out an or- 
dered transmission and transformation of information so 
tli at it may acquire the particular form that it needs for 
serving regulation processes. 
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Similarly, Academician A. N. Kolmogorov associates 
cybernetics and regulation processes with information. 
He defines cybernetics as the science that is concerned 
with methods of perceiving, storing, processing and using- 
information. 

Cybernetics has identified the role of information as sig- 
nals which are employed in the regulation of dynamic sys- 
tems. It has shown that such a signal form of information 
constitutes a necessary trait of regulation processes. In the 
view of A. N. Kolmogorov, regulation is a transformation 
of information into signals that guide the activities of ma- 
chines and of organisms. In such a context, signals refer 
to the physical processes that convey information. They 
refer to the particular energy operations that are necessary 
and sufficient to carry out regulatory processes, and in order 
that self-regulating systems may function in opposing per- 
turbing influences and preserving their essential characte- 
ristics. 

It is important that when signals are received, ampli- 
fied and transformed, the information content that they 
carry, i.e., the meaning of “commands”, not he distorted or 
else that their distortion remain within acceptable limits. 
Otherwise, a “command” will bring about a violation of the 
function of a system or even its destruction rather than an 
adequate response. In such a context, it is characteristic 
that self -regulating systems react only to some types of 
information and some signals and contents, namely, to those 
that correspond to the nature of the system and which are 
needed for its regulation at a given time and in given con- 
ditions. 

The signal form of information constitutes an antipode 
to entropy processes, that is, to the tendency of a system 
left to itself to move from less probable states to more 
probable ones, and from organization to disorder. An opposi- 
tion to entropy processes is the most general form of the 
essence of regulation processes and of purposeful opera- 
tions of systems. Signals convey “commands” to systems 
which, if they correspond to the system’s nature and are 
perceived, will cause it to react in ways that correct its 
behavior, thus assimilating or else neutralizing perturbing 
operations. 







8 * 


H6 


V. AFANASYEV 


Cybernetics has not only brought out the unity of regu- 
lation and information processes, but has also shown the 
common nature of information processes of different self- 
regulating systems. In such a context it has synthesized a 
number of theories, including information theory, the theory 
of algorithms, and the theory of automatic control, and lias 
provided an effective method for studying self-regulating 
systems, namely modeling. It has also contributed to the 
enrichment of the pragmatic and semantic as well as the 
syntactical aspects of information. 

Having established the unity of regulation and infor- 
mation, cybernetics views both without reference to con- 
tent or to a system’s qualitative specifics. Cybernetic analyses 
of the regulation and information processes that charac- 
terize individual systems are therefore made substantially 
more concrete, more comprehensive and also related to 
basic principles through specific analyses that identify the 
qualitative essence and nature of a system. Such concrete 
analyses and studies of processes of regulation and infor- 
mation in society are especially important, since social 
systems are governed by laws of behavior that are highly 
specific and that cybernetics is not able to identify. Instead, 
a Marxist-Leninist sociological analysis is needed together 
with the assortment of means that are inherent to Marxism- 
Leninism’s dialectical materialistic methodology. 

The very appearance of information theory in the 1940s 
has been of great importance for studies of regulation pro- 
cesses in society and of their organization. For in such 
processes one finds not the strict one-to-one determinism 
but rather many-to-one nonlinear causal relations. In this 
connection information theory represents a generalization 
of probabilistic principles and a transition of science from 
the construction of logical schemes based on rigid determi- 
nation to more flexible schemes that include elements of 
probability. As a result, both in science and in practical 
regulation activities, a probabilistic or “informational” 
style has been increasingly evident. This makes it possible 
to identify more comprehensively the internal complexity 
of social systems, which is not strictly defined by specific 
external circumstances. It also makes it possible to study 
the relative autonomy of subsystems within a more com- 
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prehensive integrated system in ways that take into account 
the statistical nature of both internal and external pertur- 
bances; to study trends in perturbing processes and take 
them into account in designing correction operations; and 
to identify alternative decisions and then select the best 
among them. In short, such a statistical “information- 
oriented” style lends a more scientific character to regu- 
lation activities in which the enormous complexity of so- 
cial systems and of regulation processes within them is 
taken into account. It also contributes to more flexible regu- 
lation activities that correspond to the rapidity and 
instability of social events. 

The term scientific regulation refers to a conscious 
operation on the part of a regulating subsystem on a social 
object (regulated subsystem) that is based on reliable 
knowledge and seeks to provide for its effective functioning 
and development and to achieve a specified objective. 

In such a context the role of social objects may be 
assumed by enterprises, production associations, economic 
sectors, the economy, other spheres of social life, or else 
society as a whole. Each of these belongs to the class of 
large mixed systems (mixed in the sense that they contain 
both human and material components). 

Both society as a whole and any of its subsystems are 
extremely complex and diverse in terms of the number and 
quality of their components (for which similarly diverse 
interactions or linkages exist) and also in terms of their 
position within a social system, the nature of the functions 
that they perform, and the properties of interactions with 
extremely large numbers of diverse external factors. It is 
important to emphasize, moreover, that social systems 
continually experience the influence of external as well as of 
internal perturbances. 

Perturbing influences (entropic factors) operating on 
the system are extremely varied. The power and capacity 
of some of them may be low and may be applied over short 
time intervals, while others, even though their power is 
small, may operate continuously or over prolonged time 
intervals. Yet neither of these seriously influence the sys- 
tem’s structure and functions, for timely operational infor- 
mation concerning these influences makes it possible to sta- 
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Mize the system in the first case and to adapt it in the 
second. 

There are also influences, however, that destroy the struc- 
ture of an overall system or else of its individual compo- 
nents and interfere with the performance of their func- 
tions. It is then the task of the subject of regulation to 
provide for a reorganization of structure and functions in 
order to preserve the particular qualities that are specific 
of the given system, and to maintain its functioning. This 
calls for information that is both more complex and more 
diverse than the one required for the stabilization and adap- 
tation of systems. More specifically, it requires information 
about the internal state of the system and its resources and 
its capacities for recreating the structures and functions 
that have been destroyed, as well as information about the 
sources of perturbation themselves. It is important to note 
that the stabilization, adaptation, and self -reconstruction of 
systems in situations in which perturbing factors continue 
to operate, are a prerequisite for their further improvement 
and development. 

W. Ross Ashby has noted that, “. . .only variety can 
destroy variety"’. 1 This means that the variety of perturbing 
activities can be perceived by a system, analyzed and filtered 
only when variety also exists in the corresponding regu- 
lating system (in the case of society this refers to the sub- 
ject of regulation). A regulating system must be prepared 
to perceive a variety of perturbances and to block and not 
admit those elements of variety that may interfere with the 
system’s normal functioning and especially those that could 
destroy it, while allowing and assimilating those environ- 
mental elements that are useful to it and contribute to 
the preservation of its qualitative integrity and its normal 
functioning, as well as to its further improvement and devel- 
opment. A system’s capacity to perceive that which is useful 
and interfere with that which is harmful depends on the 
extent to which it is informed, and on the extent to which its 
past experience in interactions with its environment and in 


1 VV. Ross Ashby, An Introduction to Cybernetics, London, 1957, 

p. 207, 
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meeting problem situations associated with perturbing ac- 
tivities is stored within its information resources. The greater 
the diversity of past experience and the corresponding mior- 
mation within which it is stored, the more stable and the 
more flexible will bo the system and the greater will be 
the range of perturbances that it will be able to filter. 

It is the task and essence of a regulating subsystem or 
subject of regulation to distinguish between valuable in- 
formation and noise or useless or else harmful perturbances. 
In short its task is to select from the variety of infor- 
mation to which the system is subjected that pail which 
makes it possible for the system to continue to exist ami 

develop. . . , . rtl 

Regulation activities thus produce a transition of external 
perturbances into elements that become internal lor 
the system. This constitutes a reduction and a limitation 
of external variety and a simultaneous expansion of in- 
ternal variety and of the volume and diversity of internal 
information through the assimilation of external perturban- 
ces that are in fact useful. 

It is on the basis of requisite variety that sell-regulating 
systems, including social systems, function. This refers to 
the establishing of a proportion among a variety oi external 
perturbances and the system’s internal variety, in 
short, between external information and the systems ox\n 
internal store of information. 

As the volume of external information increases there 
must be a corresponding increase of internal information. 
In cases when there is a correspondence between external 
and internal information, the regulating subsystem is per- 
fect since it is able to adequately respond to perturbing 
influences. Such a degree of perfection can exist only when 
stability exists in the system’s environment, producing a 
stability of both perturbing influences and in corresponding 
responses. Such a stability usually does exist within tech- 
nical systems and such systems are therefore quite stable 
and able to carry out their functions over prolonged periods 

Social systems, on the other hand, are another matter. 
They exist within conditions in which the environment con- 
tinuously changes and in which the variety of perturbing 
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influences continually grows together with the variety of 
information influencing the system. In such conditions a 
system will he sensitive to fluctuations in the amount of 
variety that it experiences. At the same time it will not 

e possible to find a more or less prolonged, and even less 
absolute correspondence between external and internal 
information, and hence, a prolonged and even less absolute 
state of perfection of the regulation subject. Instead one 
always finds a contradiction and a lack of correspondence 
between external elements and internal ones and between 
external and internal information. This, in turn, makes it 
necessary to continuously perfect the regulation system and 
to bring it to the level of the requirements of the times 
and ol the given historical stage of social develop- 
ment. J 

Technical self-regulating systems (cybernetic systems) 
are not able to autonomously change their own variety so 
that it correspond to the variety in tlieir environment. They 
do not perceive and assimilate external information and 

i *! ot *? cumu i atc aiu * use il in order to perfect and 
develop themselves and are thus only capable of elemen- 
tary adaptation. 

Society and social systems are another matter. As thev 
function and develop in the context of a continuously 
changing environment they are themselves unusually mo- 
bile and perceptive m the sense that they are able not only 
to perceive factors in their external environment and exter- 
nal information in order to preserve themselves, but also 
to assimilate matter, energy, and information in volumes 
exceeding the needs of self-protection and of simple 
reproduction. In this way they produce an accumulation of 
matter, enorgy % and information which are then expended 

m P n ie pT ei ? S ? wn further im P r ovement and develop- 
ment. External information is then assimilated and trans- 
formed into internal information. As a result, the system’s 
internal variety is increased, and this, in turn, makes it 
able to perceive an even greater measure of external variety 
-Thus the systems stability and mobility increase as 
it continuously improves and develops. 

In taking decisions regulation bodies or persons respon- 
sible tor regulation must be well informed of the following: 
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the essence and concrete manifestations of objective laws 
operating in the sphere of social life that enters into the 
sphere of competence of the particular body, as well as the 
mechanisms through which these laws operate and the 
methods and forms that must be applied in order to utilize 
them successfully in carrying out the tasks of regulation; 

the general objectives that tho given society confronts at 
a given stage of its development as well as the tasks that 
the regulation body is to carry out in order to contribute to 
the achievement of general objectives; 

the internal state of the object of regulation and its 
environment, and possible positive and negative influences on 
the object of regulation as well as the capacity and ability 
of individuals to carry out the tasks that they are given; 

tho methods and means of regulation that should be 
utilized in order to bring about an effective functioning of the 
specific systom and the achievement of specified objectives. 

Regulation is a continuous goal-oriented process of 
influencing a system. And that influencing cannot 
cease. The continuity of the process of regulation 
is made possible by the continuity of information move- 
ments. The subject of regulation is able to influence the 
system being regulated only because it continuously receives 
information about its state as well as the state of the ex- 
ternal environment, and about deviations in the movement of 
the system towards specified objectives, processes that in- 
formation into decisions and commands, and transmits it 
to the object of regulation, correcting its behavior and 
bringing about the fulfilment of specified programs. 

Each regulation cycle begins with the collection and pro- 
cessing of information and ends with a receiving of infor- 
mation that serves as the initial point for a new regulation 
cycle. The development of a strategy of regulation (of long- 
term objectives and tasks), the formulation and selection 
of regulatory decisions and the organization of measures to 
carry them out, as well as regulation and control and 
surveys of outcomes are all based on the utilization of 
information, and in turn, produce new information. 

In short, it is not possible to separate the regulation of a 
society from a continuous process of production and repro- 
duction of social information. That process presupposes: 
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an accumulation and storing of information produced by 
preceding generations; 

an assimilation by the present generation of accumulated 
information (training, education); 

a forecasting and planning of the production and produc- 
tion of information proper (scientific studies, inventions, dis- 
coveries, generalizations of practical experience in the 
sphere of production, socio-political relations and spiritual 
life); 

a collection and selection of information needed for re- 
gulation and its evaluation; 

an analytical-synthetic processing of information (biblio- 
graphic descriptions, classifications, listing by subjects, an- 
notation, abstracts, translations, coding operations) ; 
the storage and search of information; 
photographing, xeroxing, and duplicating; 
the dissemination, propagation and transmittal of informa- 
tion to users; 

the utilization of information; 

control over the effectiveness of the utilization of infor- 
mation. 1 

Thus regulation is intimately associated with information 
and with the flow of information processes. Without infor- 
mation it is not possible to regulate a system effectively 
and to bring about its rational functioning and successful 
development nor the achievement of the objectives that it is 
assigned. In such a context, information solves three classes 
of problems within regulation: 

it is a specific form of mutual linkages and mutual in- 
teractions among system components as well as between the 
system as a whole and its environment; 

it serves all levels and functions of regulation— from for- 
mulating and taking decisions to surveys of their out- 
comes; 

it constitutes a direct cause that determines the selection 
by a system of a particular alternative form of behavior and 


1 Aside from minor changes, this scheme is borrowed from 
M. Bagrad’s study entitled, Nauchnoye upravleniye obshchestvom v 
aspekte klassifikatsii ego struktumykh elementov (The Scientific 
Regulation of Society from the Point of View of a Classification of 
Its Structural Elements), Riga, 1973, pp. 11-12. 
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its transition to a new state, serving its movement towards 
a specified objective. 

An absence of reliable information is a source of sub- 
jectivism and of purely voluntaristic decisions and actions 
that are incompatible with scientific regulation. It is there- 
fore natural that the collection and processing of informa- 
tion and its effective utilization constitute a necessary and 
essential trait of regulation that occurs at all its levels and 
in all its junctions. 

Yet, it would be an error to reduce regulation to a move- 
ment of information. For the regulation of production or of 
society is an exceedingly complex process that is associated 
with the conscious activities of persons and collectives, and 
with large-scale organizational activities intended to prepare 
the ground for decisions and subsequently bring about their 
fulfilment, as well as with organizational activities concerned 
with a system’s regulation and control and an accounting 
of the consequences of its functioning. Information consti- 
tutes a guiding thread, as it were, that serves to guide per- 
sons within the very complex labyrinth of social phenomena 
and to influence them as well as to make use of social and 
natural forces and to achieve designated objectives. 

Information, moreover, is only one of the means of influ- 
encing a system, whether this is an enterprise, a sector, an 
economy, or society as a whole, and it operates together with 
others, that include stimulation, the placing of a system in 
situations that force if to operate in specific directions, and dif- 
ferent types of sanctions, etc. It is true, of course, that all 
other means of influencing also require a certain volume of 
information, that information represents only the form that 
is assumed by a particular means, and that it does not 
operate as directly as in the case of direct information 
actions. 

Aside from this, information may be as full, reliable, and 
timely as one may wish, but if persons are not ready to 
make use of it and if procedures for taking decisions on the 
basis of information have not been developed and individual 
functions have not been assigned to regulation bodies and 
individuals with sufficient precision, then regulation will not 
be effective, 
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2. INFORMATION 
AND REGULATION SYSTEMS 

Persons who are engaged in the direct production and 
transformation of matter and energy into objects able to 
satisfy human needs carry out a dual type of interaction 
with matter and energy and with objects of labor and 
means of labor. The first is an informational interaction 
(through the brain and the nervous system) ; and the second 
is mechanical interaction (through organs of the bone and 
muscle system). The information interaction, moreover, 
anticipates and precedes mechanical interaction. Indeed, in 
order to transform a substance (an object of labor) man 
as a producer must know the properties of that substance 
and the manner in which operations may be carried out. 
He must know means of influencing it, their possibilities, 
ways in which they may be employed, and must compare 
the results of his operations with the objective that has 
been specified and correct mechanical operations in the event 
that the information received indicates that there is a lack 
of correspondence between the results and the objective, and 
that operations have not yet brought about an achievement 
of objective. The difference between the objective and the 
results that have been achieved in mechanical operations 
constitutes that information signal which, when it is received 
and understood by the producer, serves as a basis for deter- 
mining the nature of the further mechanical operations on 
the object of labor. 

Essentially, the entire production process is formed of 
elementary information and mechanical interactions of this 
type among individual producers and their instruments and 
objects of labor. Those interactions take place in the con- 
text of the elementary “man-machine” system which consti- 
tutes, in turn, an element of the “society-production” sys- 
tem. The elements of the “man-machine” system, moreover, 
differ in terms of their quality, both from the properties of 
man and from those of machines. Similarly persons entering 
into a “man-machine" system differ from each other in 
terms of the informational-logical, mechanical, and regulat- 
ing functions that they perform. In short they are persons 
of different professions. Finally, the nature of operations 
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performed by machines on objects of labor also differ, as do 
their outcomes. 

It is important to keep in mind that there exists an 
hierarchically organized administrative regulation system 
over the combined elementary “man-machine” systems, and 
that it coordinates and executes sequentially the functions 
of elementary systems, and exchanges of the results of their 
functioning at the level of production shops, enterprises, and 
associations. Within the framework of such large-scale 
systems both horizontal and vertical interactions among their 
components appear as informational-logical interactions 
which represent the substance of organizational regulatory 
relations. 

At the same time organizational regulation systems re- 
present particular networks of communication channels, that 
is, communication networks for regulation. These do not 
refer, however, to the usual physical lines of communication, 
but rather to cybernetic and informational communication 
lines which provide for a mutual understanding among regu- 
lation subjects at various levels, and which bring about mu- 
tual interactions among the various man-machine systems 
that arc directly engaged in the production of material 
goods. 

Within a set of various “man-machine ’ systems it is ulti- 
mately the specially organized informational interactions 
among them which are carried out by regulation subjects 
at various levels that constitute the very complex social 
organism called production. Subjects of regulation process 
enormous volumes of information in accordance with pro- 
grams that determine the movement of the particular sys- 
tems for whose regulation they are responsible under social- 
ism, ranging from enterprises to the economy as a whole. 
It is the set of subjects of regulation interacting informa- 
tionally and carrying out a coordination and subordination 
of the functions of various levels within the economy that 
constitutes the economic regulation system. 

While economic regulation is the principal type of regula- 
tion in society, it does not encompass the lull variety ol 
social regulation structures and processes. 

In this connection Ya. N. Khanelis writes that social 
regulation represents a system with many contours that 
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encompasses the entire structure of the basis and super- 
structure. The principal contours of social regulation are: 
economic, political, administrative and legal, cultural and 
ideological, and scientific and technological”. 1 In agreeing 
with the author, we would also add an additional contour, 
namely, the social contour (in the narrow sense of that 
term) . 

Each contour possesses its own specific characteristics and 
is associated with all others through a great diversity of 
relationships, among which informational linkages play an 
important role. Within any given contour, regulation requires 
specific information encompassing the corresponding sphere 
of social life. In the case of economic regulation, this will 
he economic information, while in the case of political re- 
gulation, it will be political information. Specifically eco- 
nomic information is not sufficient, however, for economic 
regulation itself. Persons who are engagod in labor and in 
collectives are associated with each other not only through 
economic but also social relations. The latter are charac- 
terized by their specific levels of culture, and their activities 
are guided by specific ideals. Economic regulation thus re- 
quires not only economic but also all other basic types of social 
information. Similarly, the regulation of society, as a whole, 
requires appropriate linkages of all types of social informa- 
tion. 

The extremely complex multilevel regulation system that 
functions in Soviet society represents a combined set of state, 
economic, and social organizations and is headed by the 
Communist Party. In order that each of the regulation sys- 
tem’s links may carry out its functions effectively, each of 
lliem must be provided with the corresponding information. 
The needs of individual regulation links (subjects) for in- 
formation vary and are primarily determined by the particu- 
lar regulation tasks that specific regulation subjects or par- 
ticular members of the administrative structure carry out, 
that is, by the particular functions that they fulfil. Such 
needs are always specific, since the tasks confronting regula- 
tion arc themselves specific. 

1 Ya. N. Khanelis, Operativnoye ekonomicheskoye upravleniye i 
informatsiya (Operational Economic Regulation and Information), 
Moscow, 1971, p. 10. 
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In addition, the volume and content of information re- 
quired by various regulation subjects depend on the follow- 
ing factors: 

the scope and importance of the decisions being taken 
(the larger their scope and the greater their importance, 
the larger will be the volume and content variety of the 
information that is needed for formulating and taking de- 
cisions) ; 

the number and nature of regulation parameters (the 
greater the number of such parameters and the more com- 
plex and multifactoral they are, the greater will be the 
needed volume of information and its variety) ; 

the duration and frequency of the regulation cycle and 
the frequency of the regulation activities; 

the number of possible alternative states and behavior 
modes of the system; 

the intensity and variety of the internal and external per- 
turbances to which the system is subjected; 

the number and quality of the indicators that describe the 
outcome of a system’s operation. 

Finally, the volume and contents of the required informa- 
tion depend in many ways on the structure of the regula- 
tion system itself and the relative importance of centraliza- 
tion and decentralization. It is that proportion which deter- 
mines the number of degrees of freedom that exist in the 
taking of decisions at various levels of regulation. The 
higher the degree of centralization, the larger will be the 
volume of information that is needed by the higher regula- 
tion lovels. 

It is important to note that it is not possible to attach an 
absolute value to centralization, and that it possesses its 
limits, which, to an important extent, are determined by 
the inability of the center, that is of the highest level, to 
process information needed for taking decisions on all re- 
gulation matters. It is for this reason that within the frame- 
work of a centrally planned regulation of the economy and 
of all social life, a process of gradual decentralization of 
regulation is taking place in Soviet society which provides 
for a redistribution of functions to lower levels and to an 
increasingly wide number of organizations and persons. De- 
cision-taking powers arc given to a growing number of or- 
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ganizations and persons, and this results in a corresponding 
redistribution of information. Increasing volumes of informa- 
tion remain at lower regulation levels where an increasing 
number of decisions are being taken. 

A substantial redistribution of information is currently 
taking place in connection with the rationalization of regula- 
tion and the overcoming of excessive numbers of levels 
through a reliance on a two- or three-level system of eco- 
nomic regulation. Production associations which serve in- 
creasingly as the principal accounting unit within the eco- 
nomy, have become a focal point of information needed for 
operational regulation. Strategic information, on the other 
hand, is concentrated in ministries. Such a replacement of 
the multilevel regulation system also increases the rate at 
which information circulates and eliminates intermediate 
modes for concentrating it and processing it. 

The development of information follows that of the re- 
gulating system and processes of regulation. New principles 
and methods of regulation necessarily produce changes in 
information, in its contents, directions, flows and data banks, 
as well as in the form in which it is received, processed, 
transmitted, and utilized. As regulation programs are 
changed, so is information. 

Similarly the movement of information flows also corres- 
ponds to the structure of regulation systems (subjects of 
regulation). Within a linear structure (in which the regula- 
tion subject possesses one upper level and several lower 
levels) information moves from level to level along a single 
communications channel. Yet such a structure, together 
with its one channel movement of information, can only 
serve regulation activities concerned with a limited number 
of aspects of a relatively simple regulation object. Within 
a linear structure, a subordinate level always addresses itself 
to a single regulation level. In a situation in which the 
number of issues being resolved is large this produces an 
informational overload for the regulation level that is then 
not able to process and fully utilize the information that it 
receives. As the capacity for regulation is exceeded, more- 
over, there arises a need for organizing new links and levels 
of regulation and hence for coordinating their work. The 
danger of bureaucracy then appears and of unnecessary dc- 
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lays in the movement of information. These factors make 
linear structures and corresponding information ser- 
vices ineffective whenever complex systems are being 
regulated. 

Some of the shortcomings of a linear regulation structure 
are overcome by a functional structure, in which subunits 
of the regulation subject specialize in particular questions. 
The overall volume oi' information is then divided into spe- 
cialized sub flows, whose movement then proceeds along 
several communications channels. This serves to increase the 
coefficient of effectiveness of information and makes it pos- 
sible to take responsible decisions. Yet such functional sys- 
tems, too, possess shortcomings. For lower level units are 
then exposed to several flows of command information and 
there may be occasions on which they will not know which 
of them should be given priority. This produces a need for 
coordinating the activities of functional subunits with the 
corresponding movement of additional flows of informa- 
tion. 

Mixed or combined regulation structures are the ones that 
are most widespread. In particular, the linear-staff structure 
is one of the frequently used mixed forms. It is based on 
a linear structure within which each level possesses a staff 
consisting of subunits that specialize in specific problems. 
Such staff receive and process information on the basis of 
which decisions are then taken. The decisions are approved 
by persons responsible for regulation and are transmitted 
to subordinates in the form of a directive document contain- 
ing information. While this reduces the informational over- 
load to which such persons are subjected that overload con- 
tinues to be very substantial. As a result they may sign 
decisions without considering the essence of the corres- 
ponding issue. The quality and effectiveness of the utiliza- 
tion of information then largely depend on the competence 
of staff workers and of specialists who arc directly engaged 
in the use of information and in preparing decisions. 

Under the linear-staff structure reporting information is 
addressed to the staff along a single channel and is divided 
there into specialized streams. Subsequently, when it ac- 
quires the form of decision projects, it is again entered into 
a single channel leading to the responsible person. The lat- 
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ter is thus spared the need to study and analyze the entire 
reporting information, hut he does study and correct all 
directive information. 

Among combined structures the one that is most widely 
used is that of limited functionalism. There, staff subunits 
take decisions on a specific range of issues whose execution 
is mandatory to the corresponding subunits at the next lower 
level. Under limited functionalism the movement of informa- 
tion within structures is generally similar to that in linear- 
staff structures. It differs in that only a part of the reporting 
information and only a part of the directive information 
reaches the level of the responsible director. A substantial 
part of both types of information does not move upwards 
beyond specific staff subunits. Reporting information is 
forwarded to staff subunits along a number of specialized 
channels. There it is processed and given the form of di- 
rectives and decisions, some of which are directly forwarded 
to corresponding subunits at a lower level, while others 
reach these lower levels through the responsible directors at 
a higher level. 

New types of structures have been created increasingly 
in recent years. This is true, for example, of temporary 
structures that arc created for a limited period of time, as 
well as of structures created for regulating a particular pro- 
ject, structures for program planning, interagency structures, 
and matrix structures. In all such cases, the movement of 
information is altered in appropriate ways. 

While the volume, content, direction of flows, delays, and 
intervals of circulation of information differ in different social 
systems, there do exist general rules relating to the organiza- 
tion of information which presuppose answers to the follow- 
ing questions: 

what is the nature of the primary information that is 
needed for taking decisions; 

in what typo of informational documents are the decisions 
embodied ; 

through what means is the primary directive information 
conveyed to the object of regulation and to executives; 

what type of information relating to the course and out- 
come of the execution of a decision should he given to the 
regulating body by different, sectors of the regulated object; 
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who is responsible for giving that information, at what 
time and under what conditions; 

in what way is this information formalized and through 
what channels is it transmitted; 

for whom is this information intended and in what volume 
and assortment is it conveyed to various subunits of the 
regulation subject, that is, to responsible officials at various 
levels; 

what arc the ways and means for assuring timely access 
to reliable information, for controlling its communication 
and verifying its reliability; 

what place, methods, technical facilities, and personnel 
have been assigned for working with information being 
received from regulation objects, what arc the means for 
storing, processing, and utilizing information; 

who are the persons taking decisions on the basis of such 
information, or else adjusting earlier decisions; 

what are the forms of directive or regulating information, 
what is l he frequency of its transmission, who are the re- 
ceivers and executives, and what delays occur in conveying 
it to executives. 

In order that information may be effectively employed 
in regulation it is necessary that it lend itself to communica- 
tion, i.e., that it he understandable and acceptable to the 
person boing informed. As a rule, the communicability of 
information is ensured in the communication itself. Fre- 
quently, however, it is actualized after the communication 
has been received. For example, the responsible director may 
personally clarify his directives and decisions. This re- 
presents the essence of a vertical processing of information 
in terms of communicability which is supplemented, how- 
ever, by the similar horizontal processing. In such cases, 
members of collectives participate in discussing and clari- 
fying information. As a result there occurs an “assimilation” 
of information by those to whom it is conveyed. Only then 
does it become a source of guidance to practical activities 
within the regulated subsystem. 

It is the task of a subject of regulation to assure the 
greatest possible measure of communicability of informa- 
tion and hence, the greatest possible measure of its assimila- 
tion by those who carry it out. This is a necessary condition 
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for achieving a correspondence between the actions and ac- 
tivities of operational workers and the decisions of res- 
ponsible directors (instructions, directives, rules, etc.). Na- 
I orally, the communicability of directive information is itself 
insufficient to produce adequate activities on the part of 
operational persons (regulation objects) in relation to 
decisions taken “above”. A decisive role is played by the 
ability and readiness of operational persons to carry out 
decisions and by the availability to them of necessary means. 
If, however, decisions are developed on the basis of informa- 
tion that takes both the objective and subjective possibilities 
of operational processes into consideration, while the orga- 
nizational basis for carrying out decisions is established in 
a rational way, if there is an operational regulation of the 
object’s activities as well as accounting and control activi- 
ties, then such decisions will be implemented, and an ade- 
quate correspondence will exist between the information con- 
tained in the decisions and the reporting information that is 
forwarded by operational personnel in the form of reports 
and surveys. 

As the complexity and hierarchical dimensions of a sys- 
tem increase so do the obstacles to achieving a communi- 
cability of information and its assimilation by operational 
personnel, and so do possibilities of distortion and for a 
poor understanding of decisions. This is one of the reasons 
why the number of levels of regulation in administrative 
systems must be reduced. In short, regulation is essentially 
concerned with the development and execution of chains 
of decisions by regulating subsystems on the basis 
of information that reflects the state of the system and of 
its environment, as well as the intermediate and final out- 
comes of a system’s functioning and information concerning 
the fulfilment (or non-fulfilment) of decisions. 

Regulation is impossible without regulatory activities and 
without regulating commands that can only be formed by 
processing information concerning the manner in which 
earlier commands were carried out. It is only through infor- 
mation processing that the state of a system may be stu- 
died and evaluated at each moment in time and external 
and internal perturbing activities may he taken into consi- 
deration and assimilated or else neutralized. 
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Analyses, syntheses and generalizations of information 
concerning a given state of a system make it possible to 
identify trends in a system’s movement and establish its 
future behavior, in short, to anticipate its future. 

3. A MEANS OF SOCIAL REGULATION 

Information constitutes an important means for the 
management of persons and of social collectives, i.e., as a 

means of social regulation. # 

The management of persons and social regulation relers 
above all to defining the social role of each person and his 
role in production, within the collective, i.e., his 1 unctions, 
rights and obligations. The role of a person within a socialist, 
society depends on the needs of society itself, the nature of 
the collective to which he belongs and of the tasks that it is 
performing, of the level of training and personal characteris- 
tics, and on the abilities and interests of the individual con- 
cerned. Yet, this is only one side of the question. The other 
concerns the fact that society (a collective) defines the 
person’s social role in terms of informational documents of 
a prescriptive normative character (laws and statutory ins- 
truments, charters, instructions, regulations). 

It is also the task of the management to provide for an 
assimilation by each person of his own social role, his social 
functions, and rights and obligations, in order that he may 
view that role as his own personal responsibility. Otherwise 
individuals who perceive their roles in a formal manner 
will not contribute to their collective and to society all that 
they arc able to give and will not utilize fully their abilities 
and possibilities. That problem is solved through education 
and training which acquire specific contents, forms, and 
methods within individual collectives. ? 

The importance of social information in a persons as- 
similation of his social role is evident since that process 
is essentially a perception and assimilation of descriptive 
and normative information. It defines the parameters within 
which individuals act at their place of work and in every- 
day life, the alternatives for behavior, and degrees of free- 
dom of choice of indicated alternatives, as well as the norms 
and rules on which they rely for guidance. As for the means 
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of assimilation (education and training) they are basically 
informational processes. J 

I’inally, the management of individuals concerns each 
person s possibility to fulfil his social role. That problem is 
solved by society through legal regulation, controls and sanc- 
tions systems of material and nonmaterial incentives ap- 
plications of methods of persuasion and education, and in 
the case of need, of coercion. The extent to which a person 
( .lines out Ins social role largely depends on his own view 
> l fie world, his ideological as well as professional training, 
e degree to which his actions arc organized, and his capa- 
\ J 0 '.' discipline and responsibility. Here, too, the role of 
social information and especially of prescriptive and nor- 
mative information is clearly important. 

In organizing the process of informing individuals, sub- 
jects o! regulation (the Party, state, central and local 
soual organizations) disseminate social and particularly 
political information and develop a specific way of thinking 
and behavior among individuals that corresponds to the 
nature of socialism as well as to its interests and needs. 

well established that it is not as a result of his 
biological nature that specifically human characteristics and 
social elements arc acquired by man, but rather in the 
course of living and in the process of work and of living 
, 1111 a worJd that has been transformed by countless 

human generations. Yet man himself is not able to act in 
an isolated manner in a world that has embodied the highly 
diverse experiences of many generations. His relations to” the 
world and to society are always mediated by his relations 
lo other persons and by forms of relating to them, and 

these ^orm ° S ° C,al mformation P Ia >' an important role in 

All this does not deny the role of inherited information 
and of anatomical and physiological as well as psychic traits 
received from immediate ancestors in the development of 
individuals. These traits contribute definite shades of dif- 
ference to the process of a person’s assimilation of social 
qualities and influence the development of his specific per- 
sonality. In such a context, however, it is not they but social 
information assimilated from other persons in processed 
lorms (Irom either current or preceding generations) or 
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else, acquired by the person himself as the result of his 

own experience, that play a decisive ro e. 

The process that governs a person s development is a 
goal-oriented regulated process^ This is pa. rticu Urly evident 
in socialist countries. During the initial stage of a personal 
ilv’s development it is carried out by a system of family 
and school education. Already then a child or y»' m «P ets ™ 
receives, aside from knowledge in the natural sciences lome 
social knowledge which gives him a conception of society 
of the socialist order, of its principles, norms and valMS and 
of the position of man within it. The qualities that mark a 
socialist personality are already being developed at that 

9 Tis characteristic that the. development of personality in 
the context of one's family and school is carried out through 
purely informational means, namely, through ^e'-onveyrng 
of information that has been primarily «JI 0 «ed by other 
persons. The child or young person himself is not yet a e 

to participate in labor and In social acUvit.es and docs no^ 

possess any social experience. His life experience is I 
lo the particular conditions within which he lives and 

bt slmiiarlv. the education and training of individuals in 
centers of higher and of specialized education as well as m 
vocational and technical schools is also ,n [ or m at ^ al 11 
character. The difference in such cases refers to the tact that 
in addition to “already processed” information, individuals 
receive communications, whose source is their participation 
in labor activities and in social life Here Again the proci 3S 
of conveying information and o education is earned out m 
a purposeful manner in accordance with education plans 
and programs developed by the government These take into 
consideration the needs of society and the level of develop- 
ment of science and technology and the current and long- 
term objectives that a given society confronts as well a- 

other social factors. . , , , f QTn iiipa 

At the stage in which the major role is played by ^ilies, 
schools secondary schools and professional schools and i ni 
verities, the development of individuals takes place prima- 
rily at a general social level. Individuals assimilate the view 
of the world, ideas, principles, norms, and values that are 
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characteristic of a socialist society, without relating them 
to specific levels (spheres of social life, specific collectives, 
etc,). They assimilate a general way of thought and of 
behavior. Their store of information consists of two polarized 
levels of information, first, concerning society as a whole, 
and secondly, concerning their immediate environment. A 
certain informational vacuum develops between these poles 
that will later be primarily filled through a process of active 
labor within a working collective. 

ft is true that during their training for a specific profes- 
sion individuals are being prepared to enter into a labor 
collective, but the information they then receive does 
not include the elements of specificity and tangibility thaL 
alone are able to relate individuals to society and to help 
them clarify their roles in concrete forms at the level of 
working collectives, rather than in a relatively abstract 
overall social form. 

It is well known that both a person’s social role and his 
social qualities as a person on which the fulfilment of his 
social role largely depends are developed primarily under 
the influence of his social environment, namely, of produc- 
tion activities and of a particular system of social and moral 
relations. The general social environment constitutes the 
primary source of the information that is embodied in a per- 
son s individual characteristics. The influence of social 
information on individual persons, however, is mediated 
through a “microenvironment”, that is, through his im- 
mediate environments within which a primary role is played 
by his labor collective. 

Microenvironments’ constitute secondary translators of 
social information. And when they do not produce informa- 
tional obstacles or “noise”, in terms of cybernetic termino- 
logy, individuals assimilate the requirements of society and 
carry them out, embodying them into their own qualities, 
acts and behavior. Alternatively, they lead to the develop- 
ment of personality traits that do not conform to social 
ideals, i.e., of personalities who in varying degrees do not 
assimilate and do not carry out their social roles. 

Whether a particular individual does embody the general 
social values, norms and requirements that he has assimi- 
lated in his specific activities within individual sectors of 
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socialist and communist development largely depends on 
information available at the level of socialist working col- 
lectives. 

In socialist countries working collectives operating as 
sources of information are generally of enormous importance 
in the life and development of personalities. It is within such 
collectives that personalities express their labor and social 
activities and receive the means of livelihood and material 
and spiritual values that they require, as well as a social 
recognition of their work and a connection with society as a 
whole. It is within such working collectives that general 
social information and general social principles and values 
acquire a living embodiment and are tested and consolidated 
through the personal experience of individuals, which then 
constitutes the basis of a new system of communications, 
which this lime relates to the specific collective. There is 
then that the process of personality development acquires a 
final form, as stable reference norms develop as well as a 
stable set of guiding rules. 

It is at the level of socialist collective that individuals are 
informed about the position of the given collective within 
society, its objectives and tasks, its traditions, norms, and 
values, and about his own role within the collective and 
his functions, rights, and obligations. The collective informs 
the individual of his own present and future responsibilities, 
the system of payment for labor activities and of material 
and nonmaterial incentives that is employed within it, the 
nature of the individual’s future prospects with regard to 
increasing his skills and his education, working and living 
conditions, and possibilities and prospects for socio-economic 
and spiritual development of the collective itself and of the 
individual. 

In this way collectives lend concrete substance to social 
objectives and together with their own objectives translate 
them into objectives of individuals. They form the plans 
of individuals by orienting them towards a specific type of 
behavior, identify possible alternatives and methods and 
means for carrying out these plans, leaving a definite mea- 
sure of freedom of choice to the individual. 

The task of such a collective is to convey to each member 
his social role in such a way that he may assimilate it 
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effectively, and carry it out well, thus contributing to 
achievements of both the collective itself and of society. 

In such a context, prescriptive-normative information 
serves as a powerful means of social regulation and as 
a means for assuring that each person and each collective 
carry out their social roles. 

Prescriptive information contains the objectives that are to 
be attained by the particular social system in question. 
Above all, these objectives differ in content. Generally the 
major objectives confronting a society are economic, socio- 
political, scientific, technological, and ideological. Economic 
objectives constitute a basis for the entire range of general 
objectives, since the economy constitutes the foundation 
of social development. In class societies, objectives inevitably 
acquire a political color. It is precisely the political sphere 
and political objectives that operate as a major influence 
on all other objectives, penetrate them, and prevail over 
them. The corresponding priority of the political sphere over 
the economic one was noted by V. I. Lenin. 

Objectives may also be distinguished in terms of the 
level of regulation to which they refer. Objectives of enter- 
prises, production associations are one matter, while ob- 
jectives of the economy and of society as a whole are an- 
other. There exists a hierarchy of objectives: within it the 
objectives of each lower level constitute subobjeclives of 
higher levels. Each level also possesses, however, objectives 
that may not he reduced to objectives of higher level units. 

In analyzing the objectives that are contained in pres- 
criptive information it is important to take into consideration 
the time factor. Short-term and tactical objectives constitute 
the means for achieving long-term strategic objectives, even 
though each of them may also possess a relatively auto- 
nomous significance. 

Objectives may be distinguished in terms of the form in 
which they are expressed. Strategic objectives are usually 
expressed in a qualitative form (for example, they may 
refer to further improvements in the regulation system) and 
appear as “trajectories”. A trajectory represents a line of 
movement of a system along a path to the specified ob- 
jective. There also exists a “point form” of expressing 
objectives, in which they are indicated as specific quantita- 
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live characteristics whose attainment is projected over a 
specified period of time. In the case of strategic decisions the 
“point, form” is expressed in terms of goal-oriented norms, 
while in tactical decisions it is expressed in terms of 
indicators that represent intermediate boundaries along the 
path to norms expressing goals. Such indicators are related 
to available resources. In terms of their sequence, they 
constitute a trajectory of movement towards the norms 
associated with objectives and the achievement of strategic 
goals. 

Since the objectives that are contained in prescriptive 
information serve as an important guideline in the activity 
of collectives and of each individual person, they operate 
as a means of social regulation. 

Normative information is quite close to prescriptive 
information and often coincides with if. 

If represents a means for providing guidelines for the 
behavior of individuals or of social groups in specific situa- 
tions as well as a means of control over their activities 
on the part of society. Because of these characteristics, social 
normative information operates as a regulator of social 
relations as well as of the behavior of individuals. It is 
mandatory in nature (in the sense that any violation of 
norms produces sanctions with regard to the violator), com- 
bines prescriptive and evaluative communications , and is 
embodied in corresponding documents (legal decisions, 
charters, etc.) or else into ideal forms (ethical norms, public 
opinion). 1 

Laws represent, normative acts possessing the highest 
legal power. At. the level of the USSR itself laws are adopted 
by the USSR’s Supreme Soviet, while at the level of in- 
dividual Soviet republics, they are adopted by the Supreme 
Soviet of Union Republics, or else of Autonomous Republics. 
The Constitution, which is the basic law of the Soviet state, 
occupies a central position within the system of laws. 

Within the system of laws there are codes that contain 
in a systematic form the basic legal norms that regulate 

1 Cf., Ye. M. Penkov, Sotsiulnye normy — regulatory povedeniya 
lichnosti. Neholorye voprosy mctodologii i teorii (Social Norms as 
Regulators of Individual Behavior. Selected Issuos in Methodology 
and Theory), Moscow, 1972. 
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specific spheres of social relations. While there are codes 
which apply to the Union as a whole most codes apply to 
Union Republics. They are based, however, on nationwide 
basic legal principles in particular problems (such as those 
expressed in the Fundamentals of Labour Legislation). 

Decrees constitute still another type of normative acts. 
They complement individual laws and make them more 
precise and also change them. Decrees may be issued by 
the Presidiums of the Supreme Soviet of the USSR and of 
Union Republics and are ratified by sessions of the 
Supreme Soviets. 

A diversity of other normative documents represent sta- 
tutory instruments and correspond to laws. These include 
resolutions and instructions of the Council of Ministers of 
the USSR, of the Councils of Ministers of Union Republics, 
orders, instructions and circulars of Union and Republican 
ministries and agencies and also of various central and local 
economic regulation bodies, and resolutions of local Soviets 
of People’s Deputies and of their executive bodies. 

Normative acts include orders, instructions and rules and 
regulations adopted by the executive bodies of enterprises, 
production associations, and organizations. These regulate 
the activities of the corresponding collectives in the eco- 
nomic sphere and in social life. 

Similarly, technical, technological, and organizational 
norms (state standards and technical provisions) embodied in 
normative acts adopted by various organizations are also 
juridically mandatory. 

Because they regulate the behavior of persons and of social 
collectives all normative acts are social in character. In 
socialist countries they are established by state bodies and 
their fulfilment is mandatory. They regulate the behavior of 
persons by assigning them specific powers as well as rights 
and obligations. In cases when specified normative acts are 
violated, their fulfilment is based on the state’s power of 
coercion. 

The most important characteristic of normative acts con- 
cerns their informational essence, that is, the prescriptive 
information that they contain and through which the state 
and its agencies express Lhe will of the people, who is, in a 
socialist society, the sovereign subject of regulation. It is 
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precisely the support of information contained in normative 
acts by the power of the state that makes them a powerful 
instrument in the regulation of persons and of collectives 
and of all spheres of social life as well as of society as a 
whole. 

The methods through which prescriptive information em- 
bodied in legal normative acts regulates particular relations, 
differ. In some cases the method of subordination is employed, 
in which one side specifies instructions to the other. The ful- 
filment of a state plan, for example, is mandatory for all 
levels of the economic organism. In other cases legal norms 
are accepted on the basis of a consent of both sides and ac- 
quire the form of a contract whose fulfilment is mandatory 
for both parties. On some occasions the method of recom- 
mendations is employed in which one side specifies recom- 
mendations to another about the best way of solving a 
problem, it is in this way, for example, that government 
agencies regulate the work of various cooperative organiza- 
tions (collective farms, trade cooperatives, etc.). 

Informational operations by regulation subjects on 
individuals and collectives through education, persuasion, 
appeals, and efforts to communicate a way of thinking and of 
behavior that corresponds to the interests of socialist society 
must be supported by practical activities that meet the ma- 
terial and cultural needs of individuals. Objects of regulation 
must know and must be convinced that the appeals, ad- 
dresses, and demands are combined with corresponding 
rights and freedoms and possibilities for the comprehensive 
development of individuals. Regulation subjects must pro- 
duce an interest on the part of regulation objects in the 
programs that are proposed, awaken their initiative and 
creative activities and provide the right of selecting specific 
means for achieving objectives. 

It is only through a translation from a general language 
(at the level of society and collectives) to the specific lan- 
guage of each individual person and an awakening of in- 
terest towards needed useful information that it is possible 
to transform Lhe social and collective objectives into the 
objectives of individuals and collective tasks into personal 
ones. 
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4. REQUIREMENTS THAT SHOULD BE MET 
BY SOCIAL INFORMATION 


It has already been shown that, the social information 
that is employed in the regulation of societies is quite di- 
verse. There are certain requirements, however, that must 
be met by any type of such information, and it is only 
when they are met that information can serve as an effective 
instrument of regulation. 

The very first of these calls for a class and Party ob- 
jectives-oriented approach to the analysis and evaluation of 
social information. This expresses the direct connection 
of social information with policies and with the interests of 
the working class and of all workers and with the objectives 
and ideology of the Communist Party. Since socialism is a 
class society, it is natural that information concerning its 
functioning and development acquires a class character. A 
Party objcclives-orionted and class-oriented approach to so- 
cial information implies that it is utilized for the struggle 
ol (lie working class, and of the working people against 
reactionary bourgeoisie and its ideology. This expresses it- 
self most clearly in political information. 

Only systematized and complex information meets the 
needs of effective regulation. This refers to information 
that combines various types of information and reports that 
are related both historically and logically and conveyed in 
a specific sequence. Such an approach makes it possible for 
the regulation subject to continually “scan” the social ob- 
ject that is being regulated in all its complexity and variety 
and to adjust its functioning and development in ways that 
are appropriate to each specific situation. 

The need for a complex approach is especially relevant 
to the regulation of society as a whole and of large (terri- 
torial or else sectoral) subsystems within it. 

Effective social information also requires a correspondence 
between information and the competence and authority of 
the regulation subject employing it. Competence in this 
sense refers to the set of functions, rights, and respon- 
sibilities of a regulating body or person. Information, how- 
ever, is intended to provide for a rational implementation of 
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functions, the greatest possible realization of rights, and 
full responsibility for the decisions being taken. 

Ultimately it is the directing person who is responsible 
for the functioning and development of a particular system, 
and it is he who is the principal user of information. It is 
therefore important to define the personal role of such per- 
sons in regulation and the list of issues on which they take 
decisions, since both the volume and content of information 
that they must receive depend on the nature of these issues. 

In deciding at what particular level a specific decision 
should be taken it is necessary to consider at what level 
one will find the best conditions for obtaining the informa- 
tion that optimal decisions require. For the greater the dis- 
tance of the level of decision making from the level at 
which the necessary information is easily obtained, the 
greater will be the possibilities for distorting that informa- 
tion and hence for taking erroneous decisions. 

Thus a consideration of information factors is a prere- 
quisite for defining correctly the authority and responsi- 
bilities of bodies and individuals engaged in regulation and 
for allocating the functions that they are asked to fulfil. 
In such a context, moreover, it is not authority that is al- 
located on the basis of information, but rather the reverse, 
i.e., information is allocated in accordance with functions. 

One often meets situations in which a particular regulatory 
body requests from regulation objects information on issues 
that are far removed from its competence, while neglecting 
information that it does need. This produces situations in 
which it may appear that there is an abundance of informa- 
tion, and yet information needed for decisions is in fact 
missing. There are also situations of a different type, in 
which regulatory bodies possessing a specific limited author- 
ity collect a variety of information from subordinates even 
though decisions are taken on a specific issue. There is then 
an ambivalence in the interpretation of the issue and in the 
preparation and taking of the corresponding decision. 

A clear definition of the sphere of competence and author- 
ity of regulating bodies and of individuals responsible for 
regulation, and a distribution of information in accordance 
with such distinctions contribute to an effective utilization 
of that information. 
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As the level at which a particular regulation system 
operates becomes higher the information that it utilizes is 
increasingly generalized. Detailed operational information 
is primarily employed by lower-level regulation bodies such 
as enterprises, administrative offices, and institutes. Middle- 
level bodies receive information that is partly generalized, 
and only the highest levels of regulation that take decisions * 
concerning strategic tasks employ social information in its 
most generalized form. » 

A necessary requirement of information employed in re- 
gulation is that it he fall and optimal. To provide for its 
optimality means that the regulation subject must receive 
that information which is necessary and sufficient for taking 
a correct decision and for effective regulatory activities. 

An optimal amount of information contains the following: 
all necessary reports on all regulated parameters; only 
necessary reports; accurate and specific quantitative charac- 
teristics; and. reliable, undistorted reports. It follows, that 
full information docs riot, at all mean that absolutely all in- 
formation concerning a system's environment is available, 
and that it reflects a situation with infinite accuracy. Ac- 
curacy refers to the extent to which information is detailed 
and approximates the original reality which it expresses. jj 

In recording phenomena and processes of social life in the 
form of information it is fully permissible to admit short- 
comings with regard to the fullness and accuracy of infor- 
mation. This is not surprising, since measures to increase the 
level of accuracy and of comprehensiveness of information 
call for increases in its quantity and diversity in ways that 
may produce serious economic sacrifices. 

It might appear that when information is more com- 
prehensive, more precise and more detailed the resulting de- 
cision will be better. There is a threshold, however, beyond 
which the expenditures associated with obtaining more de- 
tailed information become greater than the advantages de- 
rived from the improvement in decisions that they make 
possible. In providing information for regulation activities 
there is always a moment when more detailed and fuller 
information costs more than the absence of such information. 

This defines a specific problem, namoly, to find the golden 
mean (this refers to the same optimum) that makes it 



possible to increase the effectiveness of carrying out a de- 
cision in relation to the cost of expenditures on the corres- 
ponding information. 

In such a context both studies and practical organization 
activities may be assisted by the methods of mathematical 
statistics and of probability theory. These make it possible 
to carry out, the corresponding sampling, in order to study 
the selected objects, and then obtain through them informa- 
tion concerning the wider set of objects being studied and 
the system as a whole. The results of a sample are expressed 
mathematically in terms of a Gaussian curve. Its apex ex- 
presses the most typical properties of the given object, while 
its tails represent those which are not typical (extreme 
values). If is important to make certain that the sample is 
fully representative. For otherwise indicators that may be 
accepted as typical may in fact deviate substantially from 
average values, while contrasting characteristics will not 
provide the needed balancing. 

Since the possibility of excessive economic expenditures 
defines limits to the fullness of information a need arises 
for defining discrete quanta, and for limiting the accuracy 
of description to levels that make it possible to solve par- 
ticular tasks effectively. A quantum in such a sense is pre- 
cisely the desired minimally acceptable quantity of informa- 
tion that is needed for solving a specific regulation problem. 

More generally it should be recognized that all concepts 
of optimizing information possess a meaning only in the 
context of specific regulation problems, and that there does 
not exist an optimum measure of information generally. 
There can only he concrete optima that are associated with 
solutions to equally concrete problems of regulation. 

To optimize information thus means to avoid both a 
deficiency of information and an excessive abundance. A 
shortage of information will not permit regulation subjects 
to form a correct conception of the state of affairs, under- 
stand the essence of the given problem, and take a rational 
decision. It operates as a source of subjectivism and of 
unjustified decisions taken too quickly. Similarly excessive 
volumes of information, too, arc harmful, for it is then more 
difficult to systematize it. Much Lime and effort is devoted to 
its processing and there is a danger of “drowning” in flows 
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of unsystematized, unprocessed information. The result may 
then he the same as in the case of insufficient information, 
namely, unjustified decisions. 

Yet excessively abundant information also possesses some 
advantages, and the corresponding literature therefore dis- 
tinguishes between useless and useful abundance. For on 
the one hand an abundance of information reduces the 
measure of comprehensiveness and accuracy of information, 
and in such a sense it is useless. If, however, excessively 
abundant information makes il possible for persons to under- 
stand each other better, and to correct errors and distortions, 
Lhon if is useful. A lack of excessive information produces 
large losses of information and distortions in the 
corresponding reports. This produces a need for a specific 
measure of redundance within reports and for applying 
control codes in transmitting reports, i.e., for preserving a 
certain measure of excessive abundance. A striving to 
optimize information, however, calls for the greatest possible 
reduction of surplus information. This requires a better 
organization of channels and flows of information, an up- 
dating of the skills of persons receiving information (within 
regulating bodies at various levels), the creation of more 
generalized forms of information, and increases in its value 
and usefulness. 

The accuracy of information is closely associated with its 
reliability, and with an objectively truthful reflection of the 
state ol the object of regulation and of its environment. It is 
only when information is verified that it can serve as a re- 
liable compass in regulation activities. Its reliability may 
be reduced by two types of causes. The first are subjective 
(the presence of a bias, subjectivism in preparing informa- 
tion, insufficient competence on the part of individuals 
working with information, etc.) and objective causes (per- 
turbances in the transmission of information, failures of 
technical equipment, the impossibility of obtaining the 
needed information because of the insufficient development 
of science, etc.). To overcome these causes is an important 
task of regulation. 

It should be noted that, such characteristics of information 
as its comprehensiveness, its optimality, its novelty, and its 
usefulness are not absolute and autonomous. They serve 
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regulation only when they meet the criteria of timeliness 
and relevance to operations. Time is an enemy of informa- 
tion, and information ages over time. When information is 
not timely, it becomes useless, even if it otherwise possesses 
high qualitative characteristics (pertaining to reliability, 
comprehensiveness, accuracy, etc.) and is a cause of unjus- 
tified expenditures. Only information that is received, 
processed, and employed in time, that is, when a need for 
taking a decision arises, contributes to an optimization of 
regulation processes. A rapid shift of information flows to 
specific levels of the regulation system, to which it is 
addressed, overcomes a useless circulation of information. 

Iu preparing for a decision and in taking a decision the 
problem of a critical lime always exists. This refers to a 
boundary beyond which errors and failures in regulation 
will occur. This is a time beyond which it is either not 
possible to solve the problem at all, or else, if it. is 
still possible, only with considerable losses. 

The taking of decisions beyond their critical time is 
largely explained by difficulties in preparing information. 
The search for information and its processing and transmis- 
sion to executive bodies are frequently delayed and this re- 
sults in a postponement in the taking of decisions and in 
poorly timed decisions. The influence of insufficient time 
is especially felt in connection with the revolution in sci- 
ence and technology, which has increased the rhythm and 
rates of production and of all social life. 

The meaning of timeliness is defined by concrete condi- 
tions and by the extent to which a problem has “matured.” 
A premature collection and processing of information arc 
useless since Ihe problem has not matured, and subsequent 
inevitable changes in a situation make unnecessary the 
information that has already been collected. Similarly, the 
collection and processing of information that is too late 
result in a taking of untimely decisions, which frequently 
makes such decisions unnecessary and useless. 

It should be noted that there exists an objective contra- 
diction between comprehensiveness of information, on the 
one hand, and its timeliness and operational character. The 
fuller the information, tho greater will bo the efforts and 
expenditures of lime that will be associated with its col- 
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lection, processing, and analysis. As a result the operational 
character of information is reduced and the process of 
preparing a decision is postponed. 

To find the proper measure for sufficient comprehensive- 
ness, on the one hand, and operational needs, on the other, 
is one of the difficult tasks confronting subjects of regula- 
tion and it is resolved in different ways. Among these the 
principal one concerns improvements in the information 
system, including its material and technical as well as its 
human components. This refers to the improvements of 
both the equipment and technology of information processing 
and in the professional training of corresponding persons. 

That measure is flexible and depends on the character 
of the problems that arc being solved and on the time that 
is available for solving them. When sufficient time exists, 
all possible information relating to the problem’s solution 
is collected and analyzed. If, on the other hand, there is a 
shortage of time, it is necessary to accept a specific minimum 
of information and to base the taking of decisions on the 
experience and intuition of the responsible person. It is then 
also necessary to accept a definite measure of risk which 
derives from the insufficiency of information about the 
possible consequences of the decision. 

Aside from a striving for the comprehensiveness and time- 
liness of information, considerations of economizing must 
also be taken into account in the sense of a need to reduce 
expenditures associated with collecting and processing in- 
formation. Relations that exist between the comprehensive- 
ness of information needed for regulating social processes 
and its timeliness and economizing aspects may be expressed 
in terms of a mathematical formulation. 

Another requirement of information, particularly when it 
is expressed in the form of documents, concerns maintaining 
the conciseness and logical characteristics of informational 
communications while retaining a maximum measure of 
content. Conciseness increases the information density of 
communications, reduces the time required for the trans- 
mission and assimilation of information and economizes the 
corresponding means. Conciseness calls for an ability to 
concentrate the rich, diverse and complex content of socio- 
political events into wide-ranging arguments that arc easily 




ROLE OF INFORMATION IN REGULATION OF SOCIETY 


149 


followed. Naturally, the measure of conciseness depends on 
the nature of the information. It is one thing to communicate 
a fact or event. This must be extremely concise. And it is 
another to explain and analyze events. Here, reasoning, 
conclusions and proposals arc needed. 

A full perception of text information requires a logical 
exposition. It presupposes that the communications will be 
non-contradictory, consistent, and amenable to truth, as well 
as a proportionality between the space that is devoted to a 
particular question and the importance of that question. It 
also presupposes a clear conception of the objective that has 
to be achieved. Such a logical aspect presupposes that infor- 
mation is of a ono-to-one character: it is characterized by 
unique correspondence within the framework of a given 
system, it must be able to preserve its contents, meaning 
and forms of expression in order that it may be understood 
by persons who employ it. This has led individual systems 
to apply methods of classification and to develop informa- 
tional and terminological dictionaries. 

Such a uniqueness of meanings calls for a rigorous dis- 
cipline in thinking and expressing views on individual prob- 
lems of social life, science, and technology. This makes it 
necessary to make more precise the contents of individual 
conceptions and terms and to unify them and identify them, 
and also exclude ambivalent interpretations as much as pos- 
sible. It is not accidental that each field of information pos- 
sesses its own thesaurus, i.c., a dictionary defining each 
word in a unique way. This serves to increase the quality 
of information and to avoid verbosity and multiple 
interpretations of particular words. 

Information is expected to be useful , i.e., to contribute to 
the solution of problems that a system confronts. The use- 
fulness of information is a concept that is close to that of 
the value of information. Since information reflects particular 
real phenomena and processes, it is always useful. As for 
its value, it is measured through the effect in regulation 
that is achieved with its help. Its value is always concrete 
and information is valuable in specific conditions and in 
connection with l he solving of particular tasks or else a given 
class of problems. As the conditions governing the problems 
that are confronted by a system change, the value of 
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information dissipates. It is characteristic that indicators or 
the value of information change at different stages of the 
information process. At the stage of collection and receiving 
data value is determined by the number of signs: the 
smaller the number of signs that are employed in recording 
information, the more valuable it is. At the stage of pro- 
cessing, value is primarily determined by the meaning and 
con l ent of information. At the stage of taking decisions, it 
is determined by the role of information in the preparation 
of regulatory activities. 

It may occur that information is transmitted in a language 
(cither natural or artificial) that is not understood by the 
user. It also happens that information cannot be understood 
because of its complexity and of the fact that the person to 
whom it is addressed is not able to understand it. Finally, 
if may happen that information that has been received is 
already known to the person to whom it is addressed, and 
once again, he does not receive any new communications. 
In all three cases, information turns out to possess no 
value. 

An accumulation of new, valuable and useful information, 
together with a protection against accumulation of useless 
information, constitutes a necessary requirement for the 
rational organization of information processes. 






CHAPTER VI 


INFORMATION 

AND TIIE TAKING OF DECISIONS 


The formulation and taking of decisions is one of the 
basic functions of regulation that serves as a comprehensive 
influence over flic entire control process. It is not surprising 
that in its most general form, regulation is a process that 
encompasses the preparation and taking of decisions (in- 
cluding programs, directives, laws, plans, norms, instructions, 
designs) as well as their realization. To a largo extent the 
effects of a system’s functioning and its attainment of its 
objectives are predetermined by the quality of decisions, the 
extent to which they arc scientifically grounded, and their 
relevance and timeliness. The quality of decisions, in turn, 
is largely determined by the comprehensiveness and relia- 
bility of the initial information. 

1. REGULATION AND DECISIONS 

A goal-oriented nature of control activities in the sense 
of a consciously directed movement of the system towards 
given objectives is an essential characteristic in managing 
social development. 

A framework for man’s and society’s goal-oriented 
activities is established by prevailing social conditions, the 
nature of the given society, the economic relations that 
characterize it, and the nature of its socio-political structure. 
In contrast to capitalism, where the basic regulation forces 
are spontaneous, socialism makes a goal-oriented, conscious 
regulation at the level of overall society, as well as at all 
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other levels of the social organism both possible and neces- 
sary. 

The formulation of objectives and the identification of 
tasks constitute regulation decisions of a specific type. 

An objective should be directly related to available 
resources, to the established or the presumed principles for 
the organization of society and its elements, and to the 
social-psychological factors that make the attainment of the 
objective possible (the preparedness of people, the extent to 
which they are informed, their motivation, stimulation, 
ideals, and professional preparedness). 

Decisions represent coagulated information that is special- 
ly gathered, analyzed and processed by the control subject. 
They are informational in their very essence. They rest on 
a synthesis that combines information defining the present 
stale of the system with information concerning the future, 
and which is expressed in terms of an objective that is 
programmed and set before the system. This synthesis is 
reflected in the fact that decisions require two steps— ob- 
serving and resolving. Observing relates to information about 
the state of the problem being solved and concerning the 
overall situation, while resolving contains prescriptive and 
normative information. 

Aside from objectives decisions contain instructions for 
required sequences of actions along the path of movement 
towards specified objectives; sets of resources (material, 
financial, labor) and other means utilized in attaining 
objectives; lists of organizations and persons who are res- 
ponsible for carrying out decisions; sets of rules that regu- 
late the order of decision-taking, their entry into force, their 
implementation, changes and cancellation. As a rule, deci- 
sions possess the properties of a juridical act and are 
formalized in prescriptive administrative documents. 

Decisions anticipate and predetermine the results of the 
movement of a system with some degree of accuracy because 
they represent programs and plans of a system’s functioning 
and development. Decisions are prototypes of the future 
drawn by man on the basis of an analysis and evaluation of 
the present state of both the system and its environment. 
That result, objective is in turn the particular informa- 
tional reason that “activates” all of the system’s mechanisms, 
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and subordinates them to itself through its feedback loop. 
This interaction betweon objectives and the state of the 
system attained at each point in time serves as the signal 
that activates the regulating influence on the system which 
brings about its movement towards the specified objective. 
Regulation as a conscious activity directed towards the at- 
tainment of the given objective thus emerges both as an 
anticipation of practical influence on the system and as 
that influence itself. 

The current tasks of socialist and communist construction 
and the revolution in science and technology deeply influence 
the process of formulating and taking decisions and set ex- 
ceptionally high standards for them. As it leads to an ever 
increasing concentration of production that revolution creates 
highly complex social syslcnis that integrate large numbers 
of persons, technology and materials. But as such systems 
become more complex, more comprehensive and more multi- 
dimensional, the number of decisions to be taken increases 
and these decisions become more difficult and more respon- 
sible. For the quality of component elements becomes more 
diverse while the number of linkages among them and com- 
munications with the environment increases. Thus the num- 
ber of variables that control subjects must consider in mak- 
ing decisions increases, as does the number of internal and 
external influences that perturb the system whose neutraliza- 
tion or adaptation must be sought by the system’s decision. 

Since the function of a decision is to coordinate, harmon- 
ize and subordinate the functions of individual components 
and to coordinate internal and externa] relations and link- 
ages it becomes natural that the more complex the system, 
the more difficult this will be to achieve. In particular it 
has been estimated that the difficulty of balancing economic 
linkages increases as the square of the number of elements 
in the national economy, while the difficulty of optimizing 
increases approximately as the cube of that number. This 
is because the volume and contents of the information that 
is necessary and sufficient for taking decisions increases in 
proportion to the number of possible alternatives. 

At a time when a revolution is taking place in science and 
technology grandiose projects are being carried out through 
the joint efforts of large collectives of scientists, designers, 
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specialists and workers that require enormous expenditures 
of material, labor, and financial resources. In such a context 
even a minor error in a decision may cause large-scale losses 
and unjustified expenses. The accuracy of decisions and the 
extent to which they are justified influence substantially the 
rate of both progress in science and technology and progress 
in society as a whole. 

The revolution in science and technology is also influ- 
encing deeply the entire system of social relations. Accord- 
ingly there is an urgent need for socialist society to take 
into account the social consequences of particular decisions in 
the sphere of production and science and technology. In 
deciding to construct a new enterprise, for example, it is 
necessary to consider the presence of available labor re- 
sources, housing and general community facilities. Similarly 
in bringing into operation new types of equipment or tech- 
nology it is necessary to anticipate the need lo train workers 
and specialists of the given qualifications. As production 
is mechanized or else automated it is important to determine 
beforehand where the people released from their previous 
[dace of work will be directed. 

Decisions that are taken in a class society, whether they 
concern economic decisions or decisions relating lo progress 
in science or technology or else social decisions proper 
inevitably acquire a class orientation and are ultimately 
taken in the interest of that society’s ruling class. In a 
contemporary capitalist society, for example, one does find 
a definite orientation of science and technology on persons, 
but that orientation is attributable to well-defined class- 
oriented causes. 

in particular a capitalist cannot separate the laboring 
person from knowledge, since if be were to do this he would 
not be able to utilize contemporary science and technology 
whose applications capitalists require in order to survive in 
an intensely competitive struggle. Yet capitalism seeks to 
educate the laboring person in such a way and lo 
provide him with a such system of knowledge that his 
thoughts, acts and behavior are placed within the frame- 
work of the basic principles that govern a society based on 
private ownership, and to make him a follow participant in 
the “common” cause of the firm, association, or society as 
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a whole. And that “common” cause is the profit that is re- 
ceived as a result of exploitation. Within such a framework 
neither the real needs of the personality nor of society are 
actually taken into account. 

Decisions taken in a socialist society, on the other hand, 
arc another matter. Their ultimate objective and aim is the 
people's welfare and the fullest possible satisfaction of the 
material and spiritual needs of working people. 

The Communist Party and the Soviet stale have no greater 
responsibility than the one for the welfare of the people 
and the satisfaction of the material and spiritual needs of the 
working people. This is fully confirmed by the decisions of 
the CPSU’s 25th Congress concerning economic, political, 
and social issues. These clearly reflect a striving to make 
the lives of the Soviet people still more secure and happy. 

The principal task of the regulation subject, that is of a 
body or else a responsible person taking decisions, is to take 
into account available resources and known external as 
well as internal constraints in an optimal manner. For a 
specific social system within the framework of society such 
as an enterprise, for example, external constraints refer to 
legislation possibilities and the behavior of suppliers and 
consumers, while internal constraints include participating 
organizations and the socio-psychological climate within 
individual collectives. 

Strictly speaking, it is not possible to arrive at, an 
absolutely optimal decision in relation to a social systein in 
which the number of variables is infinitely large. For it is 
then not possible to identify and analyze in detail all of 
the possible alternatives. Nor is it possible to forecast with 
full accuracy, and even less to take all possible perturbing 
influences into account. In such cases the objective of decision- 
taking is to identify and study those alternatives that have 
the greatest probability of leading to the desired objective 
with given means, and that the study of these alternatives 
does take into account the greatest possible set of perturbing 
influences. 

It is by constraining a criterion of optimality that the 
difficulties of optimization are usually met. The resulting 
decision is then optimal in a relative, rather than an 
absolute sense, i.e., in relation to the selected criterion of 
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optimality. That criterion, however, is not the result of sub- 
jective wishes on the part of the regulation subject, but 
rather of a comparison of objectives with available means. 
The greater the extent to which a process may be expressed 
quantitatively, the greater is the measure to which optimiza- 
tion is possible. Once tho process being optimized is 
expressed in quantitative terms its optimization may be 
achieved through mathematical decision theory. 

A large number of methods of optimization have been 
described and applied. As a rule, Lhey are designed to refer 
to technical, technological, and economic problems. A so- 
lution is usually seen as optimal when an objective function 
is maximized or else minimized. In such a context the pos- 
sibility of achieving minimal deviations from the objectives 
under a diversity of possible circumstances is established 
through forecasting the consequences of the decisions being 
taken. 

Usually an optimization of decisions is interpreted as an 
exclusively economic optimization. In such cases thoso de- 
cisions are viewed as optimal (in tho most general sense of 
that word) that make it possible to achieve the objective 
in the shortest time possible, or else, with the least possible 
expenditures. Additional indicators that lend themselves to 
a quantitative representation may also be employed as cri- 
teria. These include productivity, repayment time, and 
profitability. Occasionally decision-makers connect an op- 
timal decision with full and accurate information, forgetting 
that excessively abundant and detailed information results 
in important economic losses and expenditures of time that 
ultimately reduce the effectiveness and optimality of 
decisions. 

While economic criteria of optimality are unquestionably 
important they are not sufficient in relation to social sys- 
tems. For in such cases it is human factors that are the most 
important ones, and these do not conform to the economic 
criteria. Work is currently proceeding on noneconomic 
criteria that are intended to encompass both the short-term 
and long-term consequences of economic decisions in tho 
social and spiritual spheres of social life. 

In socialist countries decisions must take into account 
not merely economic, technical and technological aspects, but 
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above all the human aspects that are expressed in political, 
social, moral, psychological, and other forms. The prepara- 
tion and taking of decisions in socialist society constitutes 
a process that is primarily guided by Ihe needs of man. 

A decision that is optimal in the most general sense of 
that word is one that contributes to the further consolida- 
tion, improvement and development of a socialist society and 
lo its successful progress on its path to communism and 
contributes to the comprehensive development of man. 

There exist two basic methods of decision-taking, namely, 
individual or personal decisions and group or collective 
decisions. In the first case they are taken by the directing 
person himself, who then assumes full responsibility. Such 
a person may rely on the knowledge and experience of 
subordinates and always docs make use of them in pre- 
paratory work with information. In the second case decisions 
are taken collectively on the basis of relevant information 
that is available to participants. Roth methods possess ad- 
vantages. The first encourages responsibility on the part of 
directing persons for the decisions that they take. The second 
increases the probability of an effective implementation of 
decisions by making them common to all participants in a 
group. Which method is best in a particular situation 
depends on the nature of the problems being solved. 

Lenin supported an organic combination of individual 
decisions with group decisions. Individual responsibility and 
individual management ‘‘are as necessary as collectivism 
is essential in discussing basic questions if there is to be no 
red tape and no opportunity to evade responsibility”. 1 

At the same time Lenin cautioned against an overemphasis 
on group decisions, that transforms group institutions into 
lecture halls, and against the type of irresponsibility that 
takes cover behind group decisions. “Collegiate methods”, he 
said, “must not exceed an absolutely indispensable mini- 
mum”, emphasizing that the final decision should belong to 
one manager, ‘To one comrade , known for his firmness, 
resolution, boldness and ability to conduct practical affairs 
and who enjoys the greatest confidence ”. 2 In all cases group 


1 V. I. Lenin, Collected, Works, Vol. 30, p. 245. 

2 I hid.. Vol. 29, p. 437. 
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decisions should be combined with a rigorous definition of 
personal responsibilities on the part of managers. But at the 
same time Lenin was not tolerant towards the misuse of 
power, and disregard for the opinion of collectives. He 
asked for the accountability of managers to those collectives 
in whose name decisions were taken, and to the masses 
who were called upon to carry them out. 

A method that is very fruitful in preparing and taking 
decisions is systems analysis. 1 Above all, this requires an 
identification of the objectives of society or else, of its 
individual subunits within a given time horizon. The im- 
portance of each objective and its position within a system 
of other objectives is then evaluated, as is the oxtent to 
which they either agree or conflict with each other. The ob- 
jectives that are identified are subdivided into subobjectives, 
i.c., into more concrete objectives bearing ori the develop- 
ment of the economy, of culture, and on other spheres of 
social life which serve the achieving of general objectives. 
These tasks are then studied and evaluated in order to 
define ways and means for solving them and hence, for 
achieving the specified goals. 

Systems analysis makes it possible to study changes in 
one part of a system jointly with changes in other parts, 
as well as to identify alternatives that depend on expected 
events and select those among them that correspond to a 
specific situation. When systems analysis is applied regula- 
tion subjects acquire more or less operational decisions for 
different problem situations that may arise in the future. 
This does not mean, of course, that these decisions may 
ht all possible cases. Social life is exceptionally unpredict- 
able and the probability that unexpected situations may 
develop is substantial. A regulation subject who does possess 
alternative solutions, however, is largely freed from the 
need to take rapid and subjective decisions and from the major- 
errors and failures that this may bring. 

Systems analysis is essentially a method for bringing 
order into a problem through identifying a system’s ob- 

' Cf., S. L. Optuer, Systems Analysis for Business and Industrial 
Problem Solring, Englewood Cliffs, 1965, and D. J. Cleland, 
W. R. King, Systems Analysis and Project Management, New York- 
London, 1968. 
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jectives, constructing a tree of objectives, identifying alter- 
natives for achieving them, and elements of interdependence 
within the system in the course of carrying out these alter- 
natives. it also defines the set of problems being solved and 
identifies the constraints that derive from both within the 
system and its environment. 

When applied to decisions that are highly complex this 
method presupposes a reliance on the principle of divisibility 
which is simply the heuristic principle of reducing complex 
problems to a set of simpler ones. In such a context the 
applicability of the principle of the divisibility of informa- 
tion is determined by the divisibility of the system itself 
into an hierarchical series of subsystems to the level of those 
elementary subsystems that continue to retain the qualitative 
properties of the system. A solution of problems at the level 
of such elementary systems reduces, when synthesized, to a 
solution of the problems confronting the subsystem at the 
next higher level. Gradually that process becomes more 
complex and is ultimately integrated in solutions bearing on 
the overall system. 

2. THE INFORMATION BASIS OF DECISIONS 


Essentially the process of formulating and taking decisions 
is an information process. As an information document a 
decision represents the outcome of complex work with in- 
formation. The corresponding process includes the following 
sequence of stages: 

definition of the task (objective); 

definition of the quantity and quality of information 
needed for taking a decision; 

the collection and processing (systematization) of 
information; 

the creation of information models; 
the identification of alternative decisions for the problem 
and for achieving specified objectives; 

the selection of a criterion for evaluating alternatives; 
the evaluation of alternatives; 

the selection of one of the alternatives and the taking of 
the corresponding decisions; 
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adjustments in the decision in the course of its implemen- 
tation. 

Usually these stages are aggregated, lu particular, H. Si- 
mon 1 identifies only three stages (a search for the problem, 
a search for possible solutions, and the selection of a deci- 
sion among alternatives), while Ye. Z. Maiminas, identifies 
four (the preparation and analysis of information, the iden- 
tification of the task, the elaboration of alternatives, and ^ 
the taking of a decision ). 2 , 

Yet no matter how many stages arc identified, the initial : 
step in preparing for a decision concerns the collection and 
preparation of information concerning the internal state of 
the system and of its environment. Subsequently information 
is processed, and on that basis, the existing situation is 
defined. The situation is then compared to the general ob- 
jective confronting the system, and divergences between the 
situation and the objective make it possible to formulate the 
problem to be solved. 

In practical operations concerned with regulation there 
are, of course, many situations in which available informa- 
tion serves as a direct source and as a basis for the taking 
of decisions. Yet such a direct relation usually exists only 
in cases when the decision itself follows directly from *, 
information and is suggested by it. This refers to decisions 
taken in relation to simple systems. In the case of decisions 
taken in relation to relatively complex multifactor systems, — 
and social systems belong to such a category — information 
and decisions are mediated by a special analysis (economic, 
social, socio-political, ideological) that depends on the nature 
of the system and of the decision being taken. The purpose 
of that analysis is to derive from various types of data that 
are frequently unrelated and which reflect individual pheno- 
mena and facts a general integrated image of the process, 
and to identify the laws of behavior and trends that charac- 
terize it. Such an analysis produces grounds for a decision. 

In such a context the importance of economic analysis of 
activities of enterprises, sectors, and production associations, 

1 H. Simon, The Shape of Automation for Men and Management, 

X. Y.-London, 1965, p. 54. 

2 Cl'., Yc. Z. Maiminas, Protsesy planirovaniya v ekonomike, 
(Planning Processes in Economics), Moscow, 1971, pp. 180-86. 


is very considerable. It makes it possible to identify and 
mobilize internal economic reserves and to produce an 
integrated image of the economic state of a particular object 
and of all relevant positive and negative factors. Such an 
analysis serves to increase the production efficiency. 

At the level of enterprises, organizations, production shops 
and production subdivisions the analysis that is carried out 
is primarily operational and is associated with the needs of 
operational production management. Its task is to receive 
and generalize information about deviations from the planned 
course of production, to evaluate their possible consequences, 
and to find ways for overcoming deviations or warning about 
them. 

Analyses of current situations serve short-term planning, 
while long-term analysis serves the objectives of long-term 
planning. In the first case short-term trends are identified as 
well as corresponding factors, while in the second, there is a 
concern with fundamental trends and long-term factors. 
Long-term analysis is based on short-term analysis and 
merges with forecasting. 

Finally, there are applications of general theoretical ana- 
lysis, which approaches all types of analysis in terms ol the 
principles of Marxist economic theory. 

Economic analysis is intimately associated with socio- 
political analysis, since, as has already been noted, the 
economy is closely linked to the political sphere and to social 
relations. It is the task of socio-political analysis to study 
and find ways for increasing the social effectiveness of the 
socialist social system, and of its component subsystems at 
various levels. 

In such analyses a system of criteria is employed together 
with a system of indicators that makes it possible to 
evaluate the effectiveness with which a particular object func- 
tions and to identify problem situations. 

Next, once the problem situation has been identified, the 
problem itself is defined. The technological scheme represent- 
ing the process of decision-taking is applied at this stage, 
the structure of the problem situation is identified, factors 
and relations are quantified, criteria and conditions for 
solving the problem are defined and compared, and the 
mutual consistency and evaluation of the problem s com- 
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ponents is established. In short, an analysis of the problem 
situation is carried out at that stage, and a model of its 
solution is developed. 

Because the factors that perturb the system arc not unique 
in their character and are stochastic in nature different ways 
may exist for solving problem situations. 

This makes it necessary to identify alternatives. The 
operations that lead to this include the development of 
models, and procedures, including solution algorithms, the 
formulation of alternatives proper and their comparison, and 
forecasts and estimates of feasibility of individual alter- 
natives as well as of their possible consequences. 

The very taking of a decision, which is the concluding 
process in the sequence, presupposes a clarification of the 
selection criteria of models of alternatives (the identification 
and ranking of specific criteria, or else, of preference rules, 
the process of selection, in accordance with adopted criteria, 
the application of the ordered system of criteria to an 
ordered sequenco of alternatives) as well as the embodiment 
of the resulting decision in a specific documentary form that 
is then transmitted to persons executing it. 

Within such a range of decisions there arc two extreme 
types, namely, fully programmed decisions and non- 
programmed decisions. 


Programmed decisions refer to solutions of well-structured, 
standard problems that are frequently encountered and that 
recur periodically. The development of infrastructures for the 
taking of fully programmed decisions is the ideal of auto- 
mated regulating systems. That ideal, however, is not at- 
tainable in practice, since decisions in the sphere of social 
regulation are associated with an extremely large number 
of factors and constraints that cannot be fully taken into 
account, and to an even lesser extent, formalized. 

In the actual practice of regulation nonprogrammed deci- 
sions prevail, and in such a context, programming is ap- 
plied only to the solution of specific subprograms. Decisions 
are then taken by directing persons or regulation bodies on 
the basis of the information that they receive. 

From the point of view of the availability of information, 
decisions are taken under the following conditions: certainty 
or else uncertainty with regard to risk. 
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Conditions of certainty exist when the decision-taking sub- 
ject possesses necessary and sufficient, information concern- 
ing a system's state and its environment, or else, when there 
already exists a body of experience with regard to the solu- 
tion of a given type of problem. In short, under conditions 
of certainty comprehensive information is available to des- 
cribe a standard situation that defines a similarly standard 
and unique solution leading to a fully defined outcome. 
Precise, quantitative methods may then be applied that 
makes it possible to take optimal decisions in accordance with 
accepted criteria. Decisions of this type are taken more often 
in the regulation of technological processes, and also of cer- 
tain economic processes, and less frequently in the organiza- 
tional regulation that is associated with the activities and 
behavior of persons. But such conditions are not met in the 
case of socio-political and ideological decisions. 

More generally it should be said that full and absolutely 
certain information cannot exist in the preparation and 
taking of decisions regarding social systems. Social processes 
are so mobile and the relevant situations change so rapidly 
that no information can give comprehensive knowledge about 
a particular situation and no past experience is able to 
identify solutions for new problems. 

Instead it is conditions of uncertainty that are typical of 
social regulation. A system’s state, or else the state of 
its environment, is either not known or insufficiently 
known. 

Since the extent of information services for a decision may 
range from a nearly total lack of information to com- 
prehensive information, the corresponding range of uncer- 
tainty may vary from a unique possibility to a practically 
infinite number of alternatives. A lack of information may 
be partly compensated by the directing person’s knowledge 
and intuition, and his experience in solving similar problems. 

Decisions are also taken under conditions of risk , in which 
a priori (probabilistic) characteristics of the system and of 
its environment are taken into account. 

This, too, is in effect carried out under conditions of un- 
certainty. Yet even a relative adequacy of information about 
the system’s state docs not make it possible to verify all 
available alternatives. Those alternatives that have been 
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identified, moreover, are not sufficiently reliable to permit 
the taking of decisions without producing negative conse- 
quences. Generally available information does produce sig- 
nals concerning possible negative consequences but does not 
indicate how they may be avoided. Under conditions of risk 
each regulating activity may produce a variety of outcomes, 
each of which is itself stochastic. 

Such situations are typical in the management of produc- 
tion activities, in internal political decisions, and especially 
in external political decisions, in which the final outcome is 
influenced by a large number of factors that cannot be all 
taken into account with sufficient accuracy. 

Solutions to some types of problems characterized by risk 
may be assisted by applications of probability theory, of 
analytical procedures, of so-called decision matrices and of 
mathematical models. Nevertheless the principal clement in 
taking decisions is the personal experience, knowledge, and 
intuition of the responsible person. 

A few additional comments on the relation of information 
to intuition. At first it may seem that these conceptions are 
incompatible with each other, particularly in. relation to 
regulation activities and the taking of decisions. Information 
refers to communications that describe the state of an 
object and of its environment. As information becomes more 
comprehensive and more organized the need for intuition 
is reduced. Yet intuition is not possible without some 
information, since intuition is not a mystical and otherworldly 
phenomenon but a fooling and a way of thinking, in short, 
a sensing that is primarily based on the knowledge and 
experience of a responsible person, his overall perspective, 
and the general extent to which he is informed. It is true 
that this refers not. to knowledge and not to information on 
the basis of which a concrete problem may bo solved, but 
rather, to information that has been accumulated in the 
course of learning and practical activities. It is this that 
produces the intuition that is so vital to responsible persons 
in taking decisions in situations of uncertainty and of risk. 

The role of intuition is especially important under condi- 
tions of severe time constraints and when the regulating 
body, the responsible person finds it necessary to take 
urgent decisions without access to sufficient information. 
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It should be emphasized that no matter how optimal 
information may he, taken by itself it will not produce 
effective decisions. The quality of decisions ls mfllienced 
subjective and emotional factors, and above all, by the 
regulation subject’s evaluation of the information that is 
employed in formulation and taking of a decision. It is there 
fore natural that an ability to work with information and a 
competence in evaluating it and applying it contributes to 
the quality of decisions. Yet it should be taken into ac- 
count, that decisions are frequently taken in extremely com- 
plex situations, when there is insufficient time, and that this 
influences them in a negative manner. In such cases the 
primary information is not always evaluated competently. 
There are also subjective factors that operate as negative 
influences on the evaluation of information and hence on the 
quality of decisions. 1 

1 But even in situations favorable for taking decisions 
evaluations of available information and hence the quality ot 
decisions may also be influenced adversely by personal 
characteristics of the responsible person. In some cases there 
may be a tendency to find shortcomings even though they 
may not exist. This results in a failure to recognize problems 
where they do exist and in a tendency to underestimate the 
importance of the work of others. There are also cases in 
which the actual state of affairs is replaced by a tende ™Y 
to confuse reality with what one wishes to see. This produces 
a lack of attentiveness to problems that have not yet been 
solved and to existing difficulties and contradictions, as well 
as an unfounded optimism and a tendency to mislead one- 
self Similarly the quality of decisions may be influenced 
by the tendency of individual responsible persons to insure 
themselves against possible risks. This results m a fa^reto 
recognize actual possibilities or reserves or else a tendency 
to ignore them. Similarly selfish motivations and an orien- 
tation on one’s personal career may lead to contradictions 
between the interests of collectives and o society, on the 
one hand, and those of persons taking decisions, on the 

other. 


1 Cf. G. Tospelov, Glavny factor upravleniya (The Principal 
Factor in Regulation), Nauka i Zhizn, 1970, No. 6, p. 6. 
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Half-hearted decisions may produce the appearance that 
measures have been taken and that particular activities are 
being carried out, while, in fact, these do not bring about 
a solution to the problem. 

. Subjective factors that produce adverse influences on de- 
cisions may be overcome by improving the ideological and 
political as well as the professional education of responsible 
persons by increasing their sense of responsibility for the 
tasks that have been entrusted to them, and by improving 
supervision and inspection, especially by the 'Party over 
administrative activities. 

Knowledge derived from various fields of science and 
technology and practical experience arc used widely in en- 
hancing the role of experts and of expert information in 
regulation processes and in the formulation of decisions. 

Sources of expert information include specialists who 
possess an intimate knowledge of the area to which a de- 
cision is to bo applied, who are familiar with sci- 
enl.ihc methods for the study of such areas. Expert knowl- 
edge is needed, for the analysis, planning, forecasting of the 
development of complex systems in which qualitative char- 
acteristics prevail, in order lo determine the quantity and 
quality of information that is necessary in order to take 
a decision, as well as to identify, evaluate and select alter- 
natives. 

In such a context the services of experts from outside the 
given organization are particularly important. This is because 
they are not associated administratively with the given re- 
gulation body or with the responsible persons taking deci- 
sions and because they are able to prepare and evaluate 
decisions and to anticipate their outcome and consequences 
in an unbiased manner. 

Experts channel scientific and technical information direct- 
ly into production and into social life. They make it possible 
to combine the knowledge of different types of specialists 
and to produce complex information. In situations marked by 
exceptional complexity and by intensity in production and 
m social life as well as by a rapid progress of science and 
technology, no responsible person, even of the highest 
authority, is able to take competent decisions in relation to 
the numerous issues that continually arise. It is only by 
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leaning on specialists and on experts that they may be able 
to meet the requirements of our times and of the revolution 
in science and technology. 

The problem of providing information for the regulation 
process includes providing information concerning decisions 
that, have already been taken. Under socialism this refers to 
informing not only executives, but also the working people 
themselves Lo whom a large number of decisions is directly 
addressed. Other decisions, moreover, may also presuppose 
the active participation of working people in their execution 
even though they may not be addressed to them directly, it 
is therefore natural that a comprehensive familiarization ol 
both executives and workers as well as members of society 
generally constitutes a prerequisite for carrying out 

decisions. . 

The process of informing others about decisions requires 
considerable expository, ideological and organizational work 
and informing public opinion about decisions and the out- 
come of their implementation. In addition different regu- 
lating bodies exchange information concerning the decisions 

that they take. , 

A relatively well-structured system has developed in me 
Soviet Union for conveying information about decisions that 
have been taken. Both central and local regulation bodies 
possess specialized units (general and protocol dixisions, 
administrative departments, secretariats, etc.) that are 
responsible for such activities. , 

These activities are less well-developed at the level ot 
individual agencies, however, where corresponding cen- 
tralized offices may not yet exist. Much time is expended 
on the retyping, duplicating and communication of decisions, 
especially when the level of regulation immediately below 
the highest one is engaged in communicating such decisions 
to lower levels of management. 

Most decisions are communicated to executives and to me 
public through official channels. Original texts of decisions 
are published in special issues of publications of the regu- 
lating bodies, for example, in Vedomosti Verkhovn °Z°J >0 ~ 
vieta SSSR (Bulletin of the Supreme Soviet of the IJbSU , 
or else, in other publications, including newspapers, journals 
and bulletins. In this way decisions become known to in- 
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terested persons and organizations and to members of society 
at large. 

An oral informing and explanation of decisions taken by 
the Party, Soviet and economic bodies is also widely used. 
This includes not only activities in communicating informa- 
tion but also political and organizational activities among 
(be population whose purpose is to bring about the imple- 
mentation of decisions. Explanations are then provided not 
only of the decisions themselves, but also of their political 
and ideological meaning, while the development of a public 
opinion concerning particular decisions as well as a social 
evaluation of its importance are encouraged. Work of this 
type is carried out at different meetings, conferences, meet- 
ings of activists, at enterprises, collective farms, state 
farms, organizations, and places of residence. 

3. PROM, KM SITUATIONS AND DECISIONS 

Decisions are caused by problem situations, that is, by 
situations in which the existence of a particular state of the 
system produces a need for another state, because the con- 
tinuation of the current state interferes with its normal 
functioning, improvement and development. 

The scope and contents of such problems, their intensity, 
concrete forms and methods for solving them will differ for 
social systems that have reached different levels of social 
organization. The higher the level obtained by that system 
along the ladder of social organization and the more it is 
complex, the greater will be the volume and diversity of 
problem situations and the greater will be the importance 
and responsibility attaching to decisions. 

To solve the problem, it is, above all, necessary to identify 
it, to correctly understand its importance, and to formulate 
it clearly. A great variety of regulation problems may arise. 
Some of them are self-evident, while others are still emerg- 
ing and may not bo apparent. In such cases, their identifica- 
tion, evaluation, and solution may require considerable 
research efforts. 

The following are symptoms indicating the existence or 
emergence of a problem: 
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when the functioning of a system at a particular specific 
time does not meet specified objectives; 

when a presumption arises that the system’s functioning 
will cease to meet objectives in the near future; 

when there arises a need for changing established 
objectives. 

It is important to arrive at a correct formuldtion and 
evaluation of a problem. The first of these requires an 
ability to identify a system’s actual and desired, states, 
problem elements and constraints on problem solutions, as 
well as the criteria that a solution must meet. 

As for the evaluation of a problem this relates to the 
need and possibility of its solution and to ways and means 
for achieving solutions as well as to consequences of solu- 
tions. 

Problem situations may be divided somewhat arbitrarily 
into two large classes. The first of these relates to “new 
problem” situations, in which a problem emerges that does 
not have sufficient precedents in the functioning of the 
given regulation subject and of the given system. The second 
class refers to situations in which “new possibilities for 
solving known problems” appear, when current methods for 
solving them become obsolete or else insufficiently effective 
and more effective possibilities for solutions appear. 

Naturally standard types of problem situations also 
emerge in the functioning and development of the most 
varied systems. But this does not imply that such problems 
call for similar solutions in the case of different objects. 
In particular, social systems are so specific in nature and so 
distinct from each other, especially with regard to their 
human components, that a rigorous consideration of the 
specific characteristics of each concrete system is a necessary 
and very important condition for solving any problem of 
regulation. 

In the regulation of social systems one often meets situa- 
tions in which objective reality itself as well as practice 
produce a problem situation. In such cases contradictions 
and difficulties have reached such a point and have attracted 
the attentions of individuals to such an extent that 
they have become apparent and visible. An information 
search does not then constitute a major problem. Information 
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bearing directly on facts, contradictions and difficulties is 
then required. The negative consequences of the problem 
arc usually evident and accordingly there is no need for 
special forecasting information. 

But possibilities for taking optimal decisions are then 
usually quite limited. This is because the causes of dif- 
ficulties and conflicts have cither been insufficiently studied 
or else not studied at all, either because available time for 
taking a decision is limited, or occasionally because the time 
and possibility for choice have passed. A decisive role is then 
played by past experience and familiarity with similar situa- 
tions as well as by the intuition of responsible persons and 
their capacity to accept an appropriate measure of risk. 

Such critical situations cannot be excluded. But it is the 
task of regulation subjects to avoid them. Above all this 
may be achieved through an effectively organized informa- 
tion system, particularly with regard to feedback informa- 
tion, which sometimes makes it possible to foresee the devel- 
opment of a system within a given time interval on the basis 
of seemingly insignificant symptoms. 

The smaller the number of critical situations, and the 
more regulation activities are systematized and thought 
1 through, the greater will be the regulation system’s effective- 

ness. 

There is a second and more effective way for preparing 
and taking decisions, namely, through a forecasting of prob- 
lems or rather a planned search for emerging problems. The 
art of regulation consists not merely in successfully solving 
visible problems, but also in anticipating emerging problems 
and in being prepared to resolve them effectively in time. 
The difficulties, conlradictions and bottlenecks are then not 
yet clearly visible and there are only individual symptoms, 
frequently not very apparent, that indicate the possibility 
of their emergence in the future. Already then, however, a 
serious information search must be carried out as well as 
an attentive study of different, and occasionally seemingly 
insignificant aspects of a system’s functioning in order to 
identify prevailing trends as a basis for anticipating the 
course of a system’s development. 

A capacity for a comprehensive preparation for decisions 
is then developed. The current state of a system is taken 
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into account and probable courses of development and prob- 
lem situations suggest different variants of solutions which 
are then studied and evaluated in order to establish the 
possibility of applying them in different possible situations. 
In this way regulation acquires a systematic and, what is 
especially important, a flexible character. The regulation sub- 
ject acquires a set and reserve of possible strategic decisions, 
and in view of the extreme mobility of social reality, this 
is very important. The planning of internal social measures 
and of external political measures is a necessary trait of 
the scientific regulation of a socialist society. 

As the range of possible strategic decisions is widened 
the measure of optimality that a regulation subject may 
achieve in his forecasts increases, as does the extent to 
which he is able to carefully work out decisions and consider 
their social implications. The essence of optimal pro- 
gramming lies in an algorithmization of the process through 
which preliminary studies of variants are carried out as the 
best or optimal among them is sought. 

Forecasting information possesses a direct regulation func- 
tion as well. 

A forecast of the future of a particular social system 
influences persons who are currently engaged in carrying out 
the forecast, since it affects their interests. Whenever fore- 
casts correspond to the interests and needs of persons, they 
contribute to their own realization and when they do not, 
they interfere with such realization in a variety of ways. 

In their role as ideal objectives in thought, models of the 
future exert an enormous influence on the current thoughts, 
activities, and acts of persons at present. Because they are 
based on calculations concerning specific types of behavior 
on the part of particular persons and classes they also pos- 
sess an important significance in terms of propaganda. 

The influence of forecasting information on regulation 
may be employed for achieving different objectives. This 
depends on class and society in the interests of which fore- 
casts are prepared and carried out. 

Regulating decisions are thus always solutions of problem 
situations. But what is then the basis of a system’s capacity 
for meeting problem situations? 

If one considers this question from an informational point 
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of view the answer will then he that it depends above all 
on the system’s informational state. This refers above all 
to the following two aspects. First, the extent to which the 
subject of regulation is informed. This includes both the 
possession of experience in solving problem situations and 
the availability of necessary and sufficient information con- 
cerning the system’s state and its external directions within 
each given segment of time. Second, the degree of organiza- 
tion of a system, in a sense that refers to a state of being 
informed (the opposite of entropy and of disorganization) 
and also to the system’s capacity to restructure itself in such 
a way that following its assimilation or neutralization of 
perturbing actions it may not only preserve its qualitatively 
specific characteristics and its normal functioning but also 
perfect itself and develop. 

Naturally, any social system that has functioned for any 
length of time, possesses a reserve of information. Such a 
reserve constitutes a crystallization, as it were, of the 
experience in matters of both the internal organization and 
interaction with its environment that the system has acquired 
during its existence. It is on the basis of that experience 
that a given structure has developed, together with a parti- 
cular set of interactions among the system’s internal com- 
ponents, a specific type of internal integrity and qualitative 
specificity, and a similarly integrated type of interaction 
between the system and its environment. The system’s 
structure thus embodies information that reproduces its own 
history, as well as the structure of factors in the external 
environment that operate on the system in the course of 
its historical development. 

Since social systems possess a definite accumulation of 
information that they acquire through past experience they 
are freed from the need to coordinate the functions of their 
components in new ways, as well as to similarly coordinate 
their interactions with their environment under those con- 
ditions in which the system developed and operates. The es- 
sential feature of a system’s movement then concerns the 
transformation of information received from its own ex- 
perience into a network of internal and external links that 
provide for its functioning and development and for the 
utilization of its information in continually solving new 
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problem situations. Thus means for solving specific problem 
situations, namely, those that are already programmed 
through past experience are in fact embedded within the 
system itself and its experience which is accumulated in a 
reserve of information. Highly organized (highly informed) 
systems that have already experienced a complex and many- 
sided development naturally possess a larger volume and 
diversify of information and hence wider possibilities for 
overcoming problem situations that arise than do systems 
that are less organized. 

It is important to emphasize that "old” historically ac- 
quired reserves of information serve as the basis for im- 
proving and harmonizing a system’s internal state as well 
as its external communications. Systems perceive changes 
in both their internal and external environments in the form 
of flows of additional information that adds to their past 
experience and perfects their internal structure and their 
interactions with their environment in terms of their ability 
to overcome problem situations. 

In this way an accumulation of information and a growth 
in its volume as well as a diversification of its content occur 
as a result of a system’s functioning and development on the 
basis of its growing experience in solving problem situa- 
tions. The store of information that a system possesses ac- 
quires additional records of internal and external interac- 
tions. And more information accumulates as a greater mea- 
sure of interaction follows both within the system and 
externally. 

Not all information received by the system is then ac- 
cumulated. Rather it is only that part of it which was the 
outcome of a solution to the problem that was important 
for the system’s viability. 

When a system’s internal and external conditions are suf- 
ficiently homogeneous and stable a type of informational 
stagnation occurs. The system’s functioning then becomes 
partly automatic since available reserves of information are 
sufficient to meet existing perturbances. In short there do 
not arise any problems in the strict sense of that term. 

Such a “problemless” functioning, however, is only an 
abstraction, since social systems arc unusually mobile, multi- 
dimensional and contradictory. In such a context, per- 
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turbances arc continuous and problem situations continually 
arise, together with a continuous need for regulation in 
order to meet these problems. 

Regulating decisions are statistical in nature. Rather than 
being uniquely determined by the system’s internal and ex- 
ternal environment, they arc usually outcomes of selection, 
following a comparison of different alternatives, adjustments, 
and a development of those alternatives that correspond most 
adequately to the system’s needs. A decision constitutes a 
reaction to a complex set of different influences that are 
individually random in character, and naturally, such a 
randomness among perturbances inevitably produces an ele- 
ment of randomness in corresponding decisions. Because of 
this random element, decisions and regulating activities that 
are activated by external and internal perturbances may 
differ, just as resulting changes within the system may also 
differ. The usefulness of such changes as well as their right 
to prevail is ultimately determined by practice and the cor- 
respondence of outcomes with the objectives that a given 
system confronts. As a result, the capacity of a system for 
solving problem situations and for regulation is improved 
and developed. 

The process through which information accumulates, is 
ultimately determined by a system’s historical experience. 
Yet that process is also indeterminate, random, since deci- 
sions of problem situations are of a random character, and 
this produces an increasing diversity of information. 


4. DECISIONS AS INFORMATION MODELS 
OF PROBLEM SITUATIONS 

ihe regulation and the solution of problem situations may 
call for the creation of mobile information models within 
regulating subsystems (subjects of regulation). 

As models of problem situations decisions arise when the 
situations diverge from past experience and when available 
reserves of information are insufficient to undertake adequate 
responses. In such cases problem situations inevitably arise, 
together with corresponding models, that is, decisions. The 
intensity of such problems, moreover, depends on the extent 
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to which a given situation diverges from the system’s past 
experience. As that divergence increases so does the intensity 
of the problem. The corresponding information structures of 
decision models therefore differ, and this is expressed in 
different proportions between information acquired in the 
course of experience and information pertaining to the spe- 
cific problem situation itself. As this particular divergence 
increases, so does the proportion of information about the 
given situation, while the proportion of information acquired 
in the past is correspondingly reduced. Extreme cases may 
arise in which a given problem situation differs completely 
from past experience. In such cases decision models are 
developed exclusively on the basis of information concerning 
the current situation, since the mobilization of past ex- 
perience recorded in information is, in fact, unable to help 
the system in solving the problem. 

Each regulating operation represents a means for solving 
a particular problem or at least an attempt to solve it. Na- 
turally, regulating operations that arc useful and correspond 
to the specific objectives that a given system pursues cannot 
be carried out if the regulation subject has not developed 
corresponding prerequisites in the form of a model that 
anticipates the future. Such models contain not only a 
program of regulating operations but of anticipated outcomes 
as well. It is not rigid in character but rather dynamic, since 
the system encounters dynamic situations which cannot be 
anticipated in all their practical details. Accordingly the 
regulation subject finds it necessary to continuously carry 
out probabilistic forecasts and to select those activities that 
are most appropriate to particular situations. Forecasting 
models represent not the relevant activities themselves, but 
rather, decisions to act together with expected outcomes. 
Decision models program a specific mode of behavior for 
the system, both in its current situations and in subsequent 
situations, as well as possibilities for controlling it and for 
shifting that mode of operation in accordance with ex- 
pected changes in the situation. Such models, moreover, 
possess a clear orientation, namely, to achieve the objective 
that the system is pursuing and preserve specific para- 
meters. 

Decision models represent the primary and uppermost 
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level of regulating processes, their “matrix” and master 
program. They are mobile and flexible because systems con- 
tinually encounter perturbing influences that tend to divert 
them from the course defined by their programs (their de- 
cisions). In cases in which it is not possible, or else, not ap- 
propriate to overcome such disorganizing influences through 
adjustments in regulating activities that are directed towards 
achieving a restoration of the specified program, a restructur- 
ing of the system will take place, or else a new decision will 
be taken. The range of decision adjustment is relatively wide 
and includes insignificant adjustments that do not affect or, 
else, hardly affect the system’s program, as well as com- 
prehensive reorganizations of such programs. It is then the 
modified or new programs that govern the further movement 
of a system towards its objective. Such changes in programs 
and adjustments in the system’s movement, moreover, occur 
“in midstream”, so to speak, without interruptions in vital 
activities. 

A system’s general program, a model anticipating its 
future is adopted at its highest regulation level. Systems 
also contain other lower levels that regulate the subsystems 
that constitute the larger system. These levels are relatively 
autonomous. The lower the level, moreover, the higher will 
be its degree of autonomy in relation to the system’s highest 
“programming” level, since links with that level arc 
increasingly mediated as one moves down to lower levels 
of regulation. 

The development of purposeful activities on the part of 
systems is then a gradual process rather than a discrete one. 
The regulation subject effects adjustments by comparing 
current operations and current parameters with those that 
are specified and by identifying deviations from specified 
programs that then serve as adjustment signals. Social sys- 
tems function and move in response to continuous anticipa- 
tions of the future. As a result of such anticipations regula- 
tion subjects are able to conceive and evaluate the anti- 
cipated results of regulation activities even before the latter 
take place. 

The regulation of social systems is thus always associated 
with solutions of problem situations and with the develop- 
ment of corresponding information models. 
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Attempts are currently being undertaken to identify the 
mechanism of developing decision models in terms 
of both its logical and information aspect and its informa- 
tional-physiological aspect. 

In particular an attempt to identify the stages of 
decision models construction has been made by Prof. 
.1. D. Braverman, 1 of Temple University, the United States, 
lie proposes that a logical model of decisions first be cons- 
tructed. After it represents the problem under consideration 
as a specific system, such a model expresses logical relations 
among the system’s components. The symbolic language of 
logic makes it possible to overcome the insufficient precision 
and nonunique meaning of thoughts expressed in terms of 
the categories of natural languages, as well as of the purely 
quantitative approaches to phenomena that are characteristic 
of mathematical methods. Naturally such logical models re- 
present highly idealized reproductions of real problem situa- 
tions since they assume that all system components are 
known with full reliability. 

The second stage refers to a replacement of the abstract 
logical model through a probabilistic model that is closer 
to the real situation. In order that the model be realistic it 
is necessary to identify available sets of different states to- 
gether with the corresponding sols of different modes of 
operation. This requires that information about the situation 
he sufficiently comprehensive to make possible the specifica- 
tion of a frequency distribution of such sets with sufficient 
precision. In the absence of such information that distribu- 
tion is defined subjectively, although in such cases, Loo, a 
careful analysis of the situation is needed. 

The third stage concerns a verification of the probability 
model through observations, experiments, and an evaluation 
of the information that is produced. This transforms pre- 
experi mental probabilities into probabilities that are deter- 
mined after the experiment. 

V. I. Chcrnysh, 2 a Soviet philosopher, specializing in the 
theory of information, analyzes I lie taking of decisions in 

1 .1. D. Braverman, Probability, Logic and Management Decisions, 
Now York, 1972. 

2 Cl'., V. I. Chcrnysh, Tnformalsionnye protsesy v obshchestve 
(Information Processes in Society), Moscow, 1968. 
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relation to processes that take place within man’s brain. In 
his view there exist distinct centers of decision-taking within 
the brain. These centers rely on a joint analysis of the or- 
ganism’s internal needs and its external situation in deter- 
mining the person’s current objectives whose achievement is 
then associated with the solution of problems of a particular 
class. Each subjective goal is coded in terms of specific basic 
attributes that determine the structure of the nervous sys- 
tem’s corresponding code signals. Object-oriented signals 
emerging from centers of information analysis within the 
brain pass through a distributive network of associative rela- 
tions and enter as inputs into centers of pattern recognition 
and analysis within which the corresponding models of ex- 
ternal situations are recognized in terms of a set of basic 
attributes. Such functions of search and pattern recognition 
may be carried out by several specific structures within the 
corticothalamoreticular and the thalamocorticolimbical sys- 
tems of the human brain (with hippocamp involvement). 

The model of a situation that is then selected operates as 
a model of “future requirements”. An analysis of that model 
specifies concrete parameter values and initial conditions 
for the given external problem whoso solution then contains 
concrete means for achieving current objectives. Solutions 
of such problems ultimately appear as a set of concrete ac- 
tivities and operations and for this reason the corresponding 
planning, which is a concrete manifestation of the function 
of formulating and taking decisions, is essentially operational 
in its nature. The methods employed in solving operational 
problems include linear programming, dynamic programm- 
ing, heuristic programming, network planning, and the 
theory of games. 

In cases in which the method of dynamic programming 
is applied the basic decision model is divided into steps or 
stages of minimal dimensions. For each of them alternative 
solutions arc considered, and those that are optimal in terms 
of their particular criteria arc selected. Such solutions serve 
as a basis for the next decision stage, until the overall prob- 
lem is solved. As a result, a decision of the overall problem 
appears as a sum, or, more precisely, a synthesis of a set of 
partial solutions. 

In the course of a person’s life and development new 
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problem situations continually emerge that call for solutions. 
As a result of their solution, various types of information- 
oriented decision models of situations are synthesized within 
man’s brain. If would appear that these models are clas- 
sified in particular ways, and are stored in special memory 
structures within the brain. When new problem situations 
arise the entire stock of information models is “mobilized” 
and those models are then retrieved that correspond to the 
new problem situation most closely. Definite asso- 
ciative relations appear to exist between brain structures 
storing information-oriented decision models and those brain 
structures that take decisions in terms of new problem situa- 
tions. These relations appear to make possible an effective 
and timely comparison of information models of new problem 
situations with a “collection” of models of situations that 
were solved in the past, and to identify the one that corres- 
ponds most closely to the solution of the new situation, and 
subsequently to synthesize from these models a new decision 
model corresponding to a new situation. 

In solving new problem situations such information-based 
decision models are synthesized not only from available 
complete models, but also from their individual elements 
and links and from their various combinations, reflecting 
particular attributes, evaluations, and solutions of partial 
problem segments. Combined associative models are then 
developed. In the view of V. I. Chernysh their physiological 
basis appears to be provided by special mechanisms that 
guide responses that are automatically activated whenever a 
new problem is solved. “In the course of guidance processes, 
there occurs an identification ('a filtration ) of informational 
attributes of the external (or internal) situation, through the 
establishing of associative relations (direct and indirect) 
with corresponding associative models in the persons 
memory (the utilization of both inherited and accumulated 
experience ).” 1 

Social regulating systems represent multibrain systems. 
Such a conception which is, perhaps, not entirely elegant, 
docs nevertheless express the essential element relating to a 
subject of regulation of a social system at any level, ranging 


1 V. T. Chernysh, Op. cit., p. 60. 

12 * 


180 


V. AFANASYEV 


CHAPTER VIT 




from primary labor collectives to society as a whole. The 
regulation of social systems is carried out by groups of 
persons and collectives of different degrees of complexity 
and organization, which are determined by the degree of 
complexity and measure of organization of the regulation 
object, that is of the regulated system. It is precisely groups 
of persons, namely administrative personnel, that receive 
and process information, take decisions, carry out organizing 
work on their implementation, regulate (lie system’s func- 
tioning, and monitor the outcome of carrying out decisions. 
Regulation subjects are able to carry out all these functions 
because rigorously ordered informational-logical relations are 
established among the persons constituting it. 

Regulation subjects influence the object or regulated sys- 
tem through a set of heurorilhms that represent informa- 
tional decision models. Essentially, heurorilhms are prog- 
rams bearing on the functioning and development of regu- 
lated systems that are formed by the subject of regulation in 
the context of an active influence on the part of the regula- 
tion object, in which both the objective of a system’s move- 
ment and the basic means for achieving it and the identity 
of responsible persons are defined. Such a program is a set 
of subprograms, of partial programs corresponding to in- 
dividual time segments, that, are normally executed by the 
brains of individual persons operating as component elements 
of the regulation subject and that are related informationally 
and logically to other elements of the regulation subject. 
In such a context the nervous system of each person, ope- 
rates as a specific informational-logical component of the 
regulation subject’s overall informational-logical structure. 
That component either develops or else carries out some 
individual part of the overall regulating heurorithm. 
V. I. Chernysh observes that it then “attunes itself” to that 
particular part of the heurorithm, and perceives and pro- 
cesses a rigorous segment of the overall flow of information 
circulating both within the regulating subsystem, between 
the system as a whole and its environment, and between the 
regulating subsystem and the regulated subsystem. 

It is in this way that the joint efforts of individuals con- 
cerned with regulation develop decision models of problem 
situations. 


INFORMATION SYSTEMS: 
PROBLEMS OF THEORY 1 


Problems relating to the organization of social information 
and its transformation into forms suitable for the regulation 
of society are complex as well as important. Their solution 
requires an analysis of information systems. Let us consider 
first, the reasons why contemporary automated information 
systems have emerged. 


1. THE NEED 

FOR CREATING INFORMATION SYSTEMS 

Academician V. M. Glushkov, a prominent Soviet cyberne- 
tician, lias observed that regulation activities are encoun- 
tering two information barriers that are associated with iho 
growing volume of information. 

The first of these appeared as a consequence of a transi- 
tion from a natural economy, or else, a small-scale economy, 
to a large-scale economy. This produced a complexification 
of economic linkages, and it ceased to be possible for the 
brain of a single person (the head of a family, or the owner 
of an enterprise) to process the information needed for re- 
gulation. That barrier was overcome by allocating regulating 
functions among a greater number of persons. 

The second information barrier appeared approximately in 
the 1940’s as a result of the scientific and technological re- 


1 Materials prepared by V. S. Ryzhov have been employed in 
preparing this chapter. 
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volution. The essence of that barrier lies in the fact that the 
complexity of regulation has increased so much that the 
total capacities of all persons engaged in regulation activities 
can no longer process the information that regulation 
requires. 

Already in the mid-1960s, for example, the Soviet Union’s 
economy attained such a measure of complexity that 10 16 
arithmetic operations per year would be required in order 
lo regulate it effectively. Yet, one person employing a hand 
calculator, cannot produce more than 1,000 operations per 
shift. Even if he were to work 24 hours a day without in- 
terruptions this would represent only 10 6 operations per year. 
Accordingly, 10 10 (10 billion) persons would, he needed in 
order to carry out 10 16 operations per year. 

That barrier is being overcome through the creation of 
modern automated information and regulation systems, in 
which information is processed with the help of modern 
equipment and above all, with the help of computers. Com- 
puter technology reduces the labor intensity of regulating 
activities by a factor of approximately 99, and reduces 
their cost by 80-85 per cent. 

The emergence of information systems in regulation ac- 
tivities is a phenomenon that should have been expected. 
It is well known that a division of labor Is taking place 
within the sphere of regulation and that that process is no 
less intensive than in the sphere of production. The growing 
complexity of production has brought about an increase in 
the volume of regulation activities which resulted in their 
increasingly detailed allocation among individual workers of 
administrative structures. Just as specialized workers ap- 
peared within production at an earlier time, so persons 
specializing in particular regulating activities have begun to 
appear in the sphere of regulation. 

Since information passes through all the stages and all 
the functions, types and forms of regulation, each new spe- 
cific regulation subunit (in planning, dispatching, accounting 
services, supply services, and personnel services, etc.) estab- 
lishes its own and essentially autonomous information link- 
ages with production. This results in a creation of still ad- 
ditional documents, reflecting the same economic phenomena 
in different forms, together with the emergence of parallel 
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information flows that largely duplicate each other. As the 
division of labor in regulation increases, work in the sphere 
of information requires an increasing volume of the time 
of personnel employed in production. This is the objective 
circumstance that, has served as an immediate cause tor 
structuring information services as a relatively autonomous 
branch of regulation, that is, for tiie creation of information 

systems. . , . 

* \ s a result of a new form of organization of information 

services it is possible to free production personnel and a 
large part of the administrative personnel from excessive 
documentation, to order information flows, assign to spe- 
cialists data-processing operations that were earlier manual- 
ly processed at linear and functional levels, introduce prog- 
ressive working methods among accounting personnel, prov- 
ide for a single information collection cycle whose output is 
duplicated separately and presented in appropriate forms tor 
multipurpose utilization by all administrative services 
concerned (accounting, planning, and supply offices). 

A specific form of information systems is selected in 
accordance with the volume and nature of the work by the 
corresponding regulation subject. This may be a data proces- 
sing service, and information center, a computer center, or an 
Automated Information Management System (AIMS). 

The latter represents the highest and most effective form 
of information systems. 

The automation of information processes passes through 

several stages. . . . 

Initially the automation of information processing is large- 
ly effected with the help of mechanical means. Mechanical 
devices, including electronic computers, are then employed 
to carry out one-time calculations. Accordingly they still 
do not represent organic components of the system for regu- 
lating a given object. Technology is not yet incorporated 
into the regulation system and merely serves as an external 
element in relation to it. The preparation of data l'or proces- 
sing and, subsequently, the translation of the outcome 
of machine processing into human language arc usually 
carried out with the help of manual rather than mechanical 
operations, or else, with the help of non-automated devices. 

At a second stage, which is one of partial automation, 
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regulating systems are created in which the mechanisms are 
internal to the regulating system. Information is then intro- 
duced in a systematic manner, and equally systematic meth- 
ods of processing it are employed in the course of regulation. 
The use of mechanical information processing means influ- 
ence the regulation system substantially. In particular they 
require a rationalization of information flows, a change in the 
required set and character of indicators, a transformation of 
documents and of document flows, etc. Similarly, the com- 
position of personnel within the administrative system must 
then be altered. An important role is now played by 
specialists assigned to the technical means of information 
processing that are employed. 

The third stage refers to a complex automation of ad- 
ministrative processes. This transforms information processes 
in a radical way and synchronizes their flow with both the 
work of mechanical regulating devices and processes taking 
place within the system being regulated. The generation of 
signals about the system’s state and deviations in its func- 
tioning produces adjustment measures automatically that 
normalize the system’s movement towards the specified ob- 
jective. The role of individuals is then one of selecting and 
taking decisions, of elaborating programs and of monitoring 
the operation of mechanisms. Programs are developed with 
a view to maintain the desired mode of functioning of the 
given object in accordance with optimizing indicators. In 
the case of such systems, the collection of primary data 
through the sensors located at appropriate points within the 
object of regulation and other sources of signals is also 
mechanized. The information that is processed is then em- 
ployed at all levels of administration to the extent that it is 
needed for carrying out the functions appropriate to each 
level. Automation thus encompasses all system elements and 
all regulation processes. 

It should be kept in mind that automated information sys- 
tems arc not identical with the subject of regulation as a 
whole, which may include Automated Management Systems 
(AMS). Information systems are only concerned with in- 
formation, and are not directly related to other aspects of 
regulation. The task of an AMS is to make possible an op- 
timal regulation of production. While this does require an 
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optimization of information this is by no means the only 
function of such systems. 

Experience in ibis area has shown that the creation of in- 
formation systems must he preceded by a vast preliminary 
study of the system itself that includes both the object of 
regulation and the regulation subject. It is especially im- 
portant to study carefully its composition and structure, as 
well as the tasks that it is expected to carry out and the 
functional role of the given system within higher level sys- 
tems. It is important to clearly identify the functions of dif- 
ferent subunits of the regulation subject and of its person- 
nel, together with their rights and obligations, to define the 
algorithms of their work, and to specify the quantity and 
assortment of information that it requires, as well as the 
sources and frequency of such information transfers. Only 
then is it possible to decide which particular operations on 
information should he automated and what mechanical 
devices should he employed for that purpose. 

Yu. Rudakov, a Soviet scientist, has proposed the follow- 
ing sequence for analyzing systems, which is based on the 
theory of operations research: 

define the system’s boundaries and separate it from higher 
level systems; 

describe the system; 

divide the system into subsystems in accordance with func- 
tional attributes; 

identify the functions of regulation within each subsystem; 
subdivide functions into “work”, and “events”, work into 
tasks, and tasks into “operations” and “procedures”; 

analyze the correctness of the system’s descriptions and of 
its subdivision into functions and elements, and improving 
its regulation system through further adjustments; 

define the system’s information requirements and prepare 
to design its information system. 

There are two approaches to the design of automated in- 
formation systems. One of them is guided by the structure 
of both the information that is generated within the object 
and that which it receives from its environment. It is as- 
sumed that the project director will then find the data that 
he needs within this stock of information and will employ it. 
The principal problem concerns the creation of a system of 
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information retrieval that is simple to use while encompas- 
sing large volumes of information. 

An increasing number of doubts have recently arisen con- 
cerning the effectiveness of such a method, since it does not 
result in a substantial growth in the productivity of adminis- 
trative workers. In fact, such systems do not make it pos- 
sible for a responsible person to receive the precise informa- 
tion that he needs for taking decisions without the help of a 
large number of specialists in the field of information. 
R. Ackoff has described such systems which conform to the 
existing structure of information and data, “management 
misinformation systems”. 1 

Since a flood of information is released on the personnel 
of administrative units, it is responsible officials who suffer 
most from the resulting abundance of information, for they 
nmst take decisions on the basis of whatever information 
that is available to them. Work with current information 
requires a large amount of lime, namely, 75-80 per cent, of 
the overall time budget of responsible officials. Only 20- 
25 per cent of I heir time is given to long-term problems, 
while, in their own opinion, these problems should be given 
at least, 40 per cent of Iheir time. 

While the quantity of information to which responsible 
officials are exposed is large it is frequently incomplete 
and unsysternatized. Beyond this many communications are 
altogether useless. As a result, the decisions that are then 
taken frequently do riot, take important factors into con- 
sideration and are not optimal. 

It is not surprising that at the present time preference is 
increasingly given to information systems that are designed 
on the basis of an analysis of decisions taken by regulation 
subjects and responsible officials. These systems are designed 
in such a way that they supply to its responsible officials 
the particular volume, assortment, and forms of information 
that are needed for taking and carrying out decisions. In 
addition the individual characteristics of responsible of- 
ficials taking decisions are also taken into account, as is the 


1 R. L. Ackoff. “Management Misinformation Systems”, Manage- 
ment Science , VoL 14, No. 4 (December, 19S7). 
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relevant time frame and the scope of the class of decisions 
that they take. 

Responsible decision-makers require at least the following 
information: 

1. With regard to any task confronting their organization: 

a) the essence of the task; 

b) the time horizon within which it can be solved and 
within which it must be solved; 

c) the number and profile of specialists who will be 
employed in solving it; 

d) the amounts and types of resources that will be 
required for its solution.. 

2. In situations in which it is necessary to accelerate 
solutions to individual problems: 

a) when the urgent task may be solved with the help of 
additional personnel; 

b) precisely what type of personnel may bo assigned to 
the short-lcrm priority problem without substantial detri- 
ment to other tasks; 

c) when those tasks will he completed from which a 
part of their personnel has been temporarily reassigned. 

8. With regard to the practical and scientific characteris- 
tics of each responsible person within the organization: 

a) exactly what kind of work is being performed by a 
given person at a given moment; 

b) when and with what result he is expected to complete 
the work in which lie is currently engaged; 

c) how many tasks and what particular tasks has a given 
worker completed during the entire time of his work within 
a given organization, and with what results. 

At the present time an increasing emphasis is placed on 
the development of systems approaches of the Sputnik and 
Skalar type to the development of information needed for 
regulation, particularly for the administration of complex 
research activities. 

These systems are able to indicate at any time “who” 
is responsible for a problem, or any of its components; 
“what” the problem encompasses and the nature of its 
components; “when” both the final and intermediate results 
would ho achieved; “how” and “in precisely what way” 
(method) the problem, or any part of it, will be solved; 


188 


V. AFANASYEV 


“where” the results will be achieved; “how much” resources 
are expended on achieving these results. 

It is significant that systems approaches are currently 
being employed increasingly both in the design and construc- 
tion of the most highly automated information systems and 
in the preparation of information for decisions. This pre- 
supposes an integration of methodological foundations, a 
unified approach to development of information, an availabi- 
lity of integrated technical services, and an integrated 
software system. 

2. THE ESSENCE AND COMPONENTS 
OF INFORMATION SYSTEMS 

It is thus evident that at the present time the concept of 
an information system of management may have a diversity 
of meanings. This results in differences of approach 
to practical solutions to problems concerning information 
activities. 

A systematized survey of the various views on this prob- 
lem from a social point, of view makes it possible to 
distinguish between three types of opinion. 

Supporters of the first of these do not take the human 
factor into account at all. From such a point of view an 
information management system is defined either as a set 
of operations (methods and procedures) that are carried out 
upon receiving needed primary information; or as a set 
of information needed for managing an enterprise; and as a 
set of means that make it possible to process data. 

Similarly a growing number of authors view information 
management systems as man-machine systems within which 
both men and machines operate as generally similar ele- 
ments. Such an interpretation of the relation between them, 
however, is incorrect. In particular the analysis of existing 
Automated Management Systems has shown that the rela- 
tion of man to machines is that of a regulation subject to 
an instrument of labor just as in any other type of activity. 

This is the reason why the third point of view appears to 
he more convincing. It notes that within the context of the 
revolution in science and technology man and his activity 
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and labor remain a central element in management. Ac- 
cordingly his role within an information management system 
is that of a central element. 

The Marxist analysis of labor activities provides a key to 
understanding the central element of information manage- 
ment systems, including automated ones. 

The labor process is viewed by Marx 1 as an integrated 
system, whose elements are: labor itself, as a purposeful 
activity on the part of man and an expenditure of human 
labor power; the object of labor, that is, the object and 
process towards which human labor activities are directed; 
and the means of labor, with the help of which man in- 
fluences the object of labor and transforms it in accordance 
with specified objectives that correspond to his own needs. 

This indicates that the essential nature of an information 
system appears to include both man and his purposeful 
activity (labor) which is applied lo information (the object 
of labor ) in order that with the help of computers and other 
technical means (instruments of labor) a transformation of 
information be effected into those forms that are needed for 
taking decisions and for carrying out regulating activities. 

This provides a basis for identifying the structure of an 
information system’s components. 

It should he noted that in Soviet literature on the subject 
the structure of such systems has been represented in a 
variety of ways. The elements of such systems have been 
divided into two parts (functional and supportive subsys- 
tems), three parts (functional subsystems, structural divi- 
sions and information services), four parts (economical 
and organizational, informational models, mathematical 
models, and technical regulation systems), five parts (metho- 
dological, informational, technical, mathematical, organiza- 
tional and juridical services) and six parts (technology of 
developing and processing information, mathematical soft- 
ware, computing complexes, data transmission systems, an 
organizational scheme of the process for developing and 
processing economic information, and the systems service 
personnel) . 


i Kiirl Marx, Capital, Volume I, Moscow, 1904, pp. 173-74. 
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As a rule, such proposed structures are not inferred from 
the conceptions of information systems, but are simply pos- 
tulated often without any additional support. In studying 
concrete structures it is then not possible to know why they 
are sometimes described only in terms of two particular 
attributes rather than three or perhaps six attributes. For 
example, in defining the concept of an information system in 
terms of a set of two aspects, namely, “methods and tech- 
nical means’ . its structure is occasionally represented as 
consisting of four components or parts, namely, economical 
and organizational models, informational models, mathema- 
tical models and technical means of automation. 1 It is not 
indicated, however, why the indicated set of elements leads 
one to the particular components that have been named 
rather I ban to others. 

In our opinion it is possible to avoid such inconsistencies 
by deriving the structure of information management 
systems from an analysis of their essential nature. 

Information processing is a labor activity and an instance 
of work with information. It. is in accordance with the basic 
elements of that work process that the information system 
itself is constructed. Accordingly, it includes the purposeful 
activity of individuals, the object of that activity, and the 
instruments of that activity. 

The principal component of information systems are 
people, their activities and their labor as it is applied to 
information with the purpose of lending it a form that is 
needed for management (decisions, instructions, etc.). In- 
formation appears as a specific object of labor, as an object 
towards which human activities are directed. It is character- 
istic that this influence is exerted in accordance with specific 
mlcs, whose norms must he respected il the required results 
are to he obtained. The means of operating on information 
include both equipment and the data and software that it 
requires, which thus appear as a specific type of instrument 
of labor. Computers provide the basis for the technical 
means employed in automated information systems, and a 
diversity of other means are then related to them. 

Cf., 0. V. Kozlova, S. A. Lenskaya, Za dalneisheye sover- 
shenstvovaniye sislemy upravleniya ekonomikot (For Improvement of 
Management System in Economy), Moscow, 1971, pp. 78-88. 
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Since information-oriented work is primarily a purpose- 
ful activity of individuals and a solution of specific problems, 
let us consider, first, what are the objectives that individuals 
define in creating information systems, what problems are 
being solved, and what labor operations are being carried 
out iu achieving these objectives and solving these problems. 


3. OBJECTIVES, TASKS AND OPERATIONS 


The principal objective and superobjective of information 
systems is to obtain from collected primary data secondary 
summarizing information that can serve as a basis for taking 
decisions. As a result, primary information is transformed 
into command information. 

Fulfilment of that main task results from carrying out 
the following more specific tasks: 1 
monitoring of the functioning and development of the 
regulation object and recording of the values of indicated 
parameters and of deviations from tlieir normative values, 
collection of primary information describing the state of 
the object of regulation, and preparation of that information 
for processing; 

processing of information in accordance with a given regu- 
lation program; 

distribution of information among subunits and personnel 
within the management body in accordance with the func- 
tions that they perform; . 

display to regulation bodies of processed information 
needed for the taking of decisions and for developing regu- 
lating commands; 

storing and search of information lor long-term utilization 
and its immediate display following a request on the part of 
users " 

transmission of information from subjects to objects of 
regulation and back, as well as among different units 
associated with the subject and object of regulation; 


1 This list is a modified version of a similar list in the study, 
Avtomatizirovannaya sislema upravleniya: teoriya i metodologiya 
(Automated Management Systems: Theory and Methodology), 
Moscow, 1972, p. 169. 
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servicing of information interactions within the given 
overall system (in the context of integrated needs by sub- 
jects and objects of regulation) as well as in the context of 
interactions with other systems (horizontally) and with 
higher level bodies (subjects of regulation) —vertically. 

In meeting these tasks automated information systems 
that make it possible to access information which is not 
available to direct observation anti measurement, are espe- 
cially effective. This is because such systems transform 
information rather than merely collecting and storing it. * 

They carry out calculations and evaluations of different si- > 

tuations in accordance with a given program. Such systems 
rely on specified programs in effecting calculations and eva- 
luations of different situations, within which the regulated 
systems may find themselves, and in comparing and inter- 
preting data which they interpolate and extrapolate. Such 
automated systems produce a maximum volume of secondary 
derived (analytical and synthetic) information required for 
taking decisions and for regulating activities with a mini- 
mum of primary initial information. 

Automated information systems make it possible to con- 
trol the slate of the regulated attributes of an object at 
specified rates, to measure and record information on indi- 
cated carriers at specified intervals of time and with a spe- 
cified precision, and also to convey recorded information 
through transforming devices to human operators taking 
decisions without auxiliary procedures. This requires that 
information be subjected to regular technological and algo- 
rithmic transformations, that it he reproduced with a 
specified regularity in accordance with the regulation algo- 
rithm, that the substantive contents of information be pre- 
served at all stages of the transformation of information, 
and that transformations themselves be carried out at spe- 
cified times. It is especially important to evaluate correctly 
and filter out precisely that information which makes 
possible the taking of timely and effective decisions. 

The automation of information systems produces a one- 
time recording of all primary data, At the same time it be- 
comes possible to employ them repeatedly, together with 
corresponding transformations for different subjects of regu- 
lation. The initial data arc therefore recorded in universal 
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data banks, while secondary data, required for specific cal- 
culations, are recorded in the libraries of each of tlio sepa- 
rate regulation subjects. 

Automated information systems possess other important 
advantages as well. They make it possible to overcome the 
use of multiple channels in transmitting information, and 
lire duplication of reports to different regulation subjects at 
higher levels. The existence of a single channel provides for 
a one-time transfer of communications, which are then 
duplicated mechanically if this is necessary. 

Similarly continuity in data processing is mado possible. 
Each calculation recorded on a given carrier may serve as 
a basis for subsequent calculations without additional man- 
ual rewriting or recording. 

A unified information fund is created that serves as a 
common “memory”. It is the role of that fund to make pos- 
sible a centralized storage of all information needed in 
management, which is then concentrated into specific blocks. 
This makes it possible for any person requiring such data 
to access it, to operationally add new data to existing data 
block and to rapidly access and retrieve required data. 

The creation of a well-structured information fund re- 
quires the following: that information be unified, systema- 
tized and classified; that the terminological and conceptual 
categories that are employed be made consistent with each 
other and integrated; that methods for transforming informa- 
tion and its carriers be unified; that a single system of 
software for information processing be organized; that 
reliable accumulating devices of sufficient capacity be avail- 
able, iu order to make possible a rapid access to stored data; 
and that there be devices for remote control over accumu- 
lating equipment. 1 

The way in which the storage and reproduction of data is 
organized within an information system is especially impor- 
tant. As the very first step it is necessary to identify the 
persons who will employ the corresponding information as 
well as the nature of their needs for information. Next, the 
data that are to be stored and reproduced must be selected, 

1 Cf., Avtomatizirovannaya sislcma upravleniya: teoriya i metodo- 
logiya (Automated Management Systems: Theory and Methodology), 
Vol. 1, p. 151. 
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as well as the way in which they should be classified and 
associated with indices. Next, the type of means that will 
be employed Lor storing information must be defined, as 
well as the procedures that govern information searches and 
the dissemination of information. Finally, measures must be 
taken to update the data that are stored in individual blocks. 

Still another task of information systems concerns the 
integration of information. 

This refers to a complex utilization of information and 
to obtaining from initial data that are entered only once a 
maximum volume of valuable information for the widest 
possible range of decisions both sequential and parallel. The 
wide diversity of problems that may be solved with the help 
of given information exceeds by far the particular tasks for 
whose solution it was initially collected. Beyond this the 
value of information that has already been entered into a 
system does not diminish over lime and may even increase. 
That information may be employed in solving other problems 
that bad initially not yet emerged, and for studying the 
dynamics of processes as well as for its analysis with still 
more powerful methods and means that bring out its con- 
tents and value ‘more fully. 

An integration of information is also needed to provide 
for a unification and integration of all levels of the regula- 
tion subject, both vertically (among subordinate levels) and 
horizontally (among levels that are coordinated with each 
other) . 

In such a context the aim of integration is to make avail- 
able to directing personnel the types and volumes as well as 
assortments and forms of information that will make it 
possible for them to monitor the state of affairs in each 
subunit within the system as well as in the system as a 
whole and in its relation to its environment, and to take 
decisions that will make it possible to provide for the sys- 
tem’s effective functioning and development. 

One may distinguish several specific levels of integration. 

The most primary level is concerned with the condensation 
of information through its expression in terms of rational 
languages and codes. 

The second level is concerned with integrating infor- 
mation in the context defined by each individual regulating 
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body. This is achieved through a mutual sharing of infor- 
mation by its subunits concerning internal decisions and 
communications from the outside, through a suppression 
of flows of unnecessary information, and through a reason- 
able combining of centralization and decentralization in 
information processing. 

The third and highest level is the overall central level. 
It is concerned with a systematization and integration of 
information that is employed in economic, social, and other 
regulation and in overall societal regulation. 

Large modern information systems integrate information 
within very large information banks, under categories cor- 
responding to particular spheres of social life, sectors of 
production, science and culture. These arc employed by a 
wide circle of users in solving numerous and diverse pro- 
blems. 

The overcoming of information barriers and the elimina- 
tion of noise or else its reduction to a minimum is one 
of the most important and difficult problems of information 
systems. 

It is interesting to note that in principle there is no 
difference between information and noise. That which is in- 
formation for one person may be noise to another, in the 
sense of unwanted, useless data. W. Boss Ashby writes that 
“ noise is in no intrinsic way distinguishable from any other 
form of variety. Only when some recipient is given who will 
state which of the two is important to him, is a distinction 
bolween message and noise possible”. 1 

Accordingly the problem whether a particular influence 
on a system represents information or else “noise” may be 
solved only concretely: what kind of system is it and what 
are its functions, which influences does it assimilate and 
which docs it neutralize or reject. In the social world in- 
formation (communication) and noise coexist as the result 
of reflection and interaction among phenomena and pro- 
cesses. Only that part of the outcome of interactions or reflec- 
tions is information, however, which is accepted and utilized 
by the system. It is therefore possible to receive informa- 


1 W. Ross Ashby, An Introduction to Cybernetics, London, 1957, 

p. 186. 
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tion needed for regulation only through overcoming infor- 
mation harriers and noise. 

In socialist society there is no barriers associated with 
contradictions among interests of classes, world views, and 
the antagonism between subjects and objects of regulation 
that are characteristic of capitalist society. Instead the basic 
interests of classes and social groups, nations and peoples, 
of regulation subjects and objects coincide, and, according- 
ly, they understand each other and jointly seek to carry out 
common tasks. Nevertheless a wide diversity of information 
barriers do exist in socialist society as well. 

Geographical barriers are associated with distances be- 
tween sources and receivers of information. Barriers of 
this type are overcome through the improvement of the 
means of transportation and communications. It is impos- 
sible, however, to overcome them fully, since the laws of 
nature do not permit the dissemination of signals at speeds 
higher than that of light. 

Historical barriers emerge because, as events become more 
removed in time, it is more difficult to obtain reliable in- 
formation concerning them. This type of harrier is overcome 
through improving methods of studying the past, and by 
applying continually improving scientific and technical 
means. 

Barriers of skill are associated with the training of infor- 
mation receivers. General and professional training includes 
a general level of education and culture, and also an 
ability to understand the contents of information, as well 
as a knowledge of information technology, codes and lan- 
guages. That barrier is overcome through increases in the 
level of education and skills of individuals working with 
information, and through a simplification and integration 
of documents, information languages, and means of “com- 
munication” between man and information equipment, par- 
ticularly, computers. 

Administrative barriers result from a certain autonomy 
on the part of individual territorial units and agencies 
and from the specific characteristics of the system of infor- 
mation employed by a given agency, as well as from the 
absence of a smoothly functioning exchange of information 
with other agencies. That barrier is overcome through im- 
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nrovements in the planning system, which links the func- 
tioning of individual agencies, the development of interagen- 
cy linkages and the creation of integrated information 

banks. ... .1 

The creation or intensification of administrative barriers 
usually produces a negative influence on the functioning and 
development of the given system. For these barriers serve 
as obstacles not only to outflows of information but to in- 
flows of information as well. The logic which explains this 
is relatively simple: it is not possible to only receive in- 
formation without returning anything in exchange to ex- 
ternal sources. If, for example, a scientific research institute 
docs not inform other institutes of the outcomes ol its 
studies it cannot expect to receive information from them. 

Procedural barriers are established in order to prevent 
a leakage of secret information. Such barriers are neces- 
sary, since some part of social information contains stale or 
military secrets. Yet, those barriers, too, must he overcome. 
Since few secrets remain secret forever it is important to 
declassify information in Lime, when it ceases to be secret. 
This relates especially to the sphere of science and technol- 
ogy where innovations become either dated or else lose 
their value altogether. 

A rationalization of the exchange of information between 
military and civilian agencies is then appropriate. Frequent- 
ly it is in military agencies that the newest scientific devel- 
opments and technical and technological innovations are 
first applied. They are then classified, and this is quite nat- 
ural. Innovations, however, age quickly and it is therefore 
important to declassify them in time, and to channel them 
into the economy. This provides an important source for 
increasing the rate of the progress of science and technology 
in civilian sectors. It is therefore important to organize 
wider exchanges of information and of experience in produc- 
tion among different agencies. 

Language barriers are produced by differences in the 
language of the source and of the receiver of information. 

At the present time, there are from 2,700 to 2,800 lan- 
guages on earth, and 200 of these are employed by groups 
of people each numbering more than I million persons. The 
official languages of international communication, accepted 
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by llie United Nations are English, Russian, French, Spanish 
and Chinese. 

There are more than 100 nations and nationalities within 
the Soviet Union. As a result of the victory of socialism, how- 
ever, linguistic barriers to exchanges of information have es- 
sentially been overcome. Within the USSR the Russian 
language has become a language of communication among 
nationalities and the language of administration of society 
as a whole in a context in which national languages are 
preserved within the administrative systems of individual 
republics. 

Increases in exchanges of information with other countries 
are making the overcoming of the corresponding linguistic 
harriers increasingly important. 

The tested ways of achieving this are a knowledge of 
foreign languages and translation. While the study of for- 
eign languages is widely practiced throughout the world, 
translations play a still more important role. Each year the 
number of translated works increases by 15-20 per cent 
throughout the world. An important role in such transla- 
i°ns may be played by its automation whose possibility at 
least in the case of science and technology has been de- 
monstrated. Yet the practical requirements of machine trans- 
lations call for a large volume of preparatory work and 
substantial equipment. It. is therefore not surprising that 
increasing hopes are being placed on auxiliary languages 
•such as Esperanto. More generally the problems of artificial 
international languages are studied by a special branch of 
linguistics, namely, interlinguistics. 

Similar to language barriers are terminological barriers, 
winch are associated with different interpretations of parti- 
cular terms. Barriers of this type arise when the producers 
oi information do not make certain that it will be under- 
standable to users. As a result that type of information re- 
mains useless. Terminological barriers occur relatively wide- 
ly m science, especially in “narrow” fields of specializa- 
tion, as well as in new fields in which an adequate concep- 
Inal framework and a corresponding terminology have nol 
yet, developed. Particularly, in the early sfages of their de- 
velopment. new branches of science lend to borrow tcrminol- 
og.v horn established branches (quantum mechanics, for 
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example, borrowed from classical mechanics) and for that 
reason, the actual meaning of terms remains poorly under- 
stood. while the information that is expressed remains in- 
sufficiently useful. 

A multiplicity of meanings may attach to individual terms 
as a result of carelessness in their usage, of an unjustified 
representation of particular concepts through synonymous 
terms, or else, of associating different conceptual contents 
with a particular term. This often produces lengthy, but 
unfortunately fruitless discussions on the most diverse is- 
sues. In this connection mention should be made of the 
practice of attaching arbitrary interpretations to certain con- 
ceptions, terms, and principles of Marxism-Leninism, of 
quoting these classics that, dwell on particular shades of 
meaning, as well as the quoting of individual phrases and 
even words out of context. This is undertaken by cerfain 
authors with only one aim, namely, to provide support for 
their own, often quite questionable, assertions. 

Different interpretations of terms are especially inadmis- 
sible in administration, which is one of the most important 
and complex types of human and social practical activities. 

Since regulation refers above all to an informational in- 
teraction between subjects and objects of regulation its suc- 
cess largely depends on the extent to which the language 
of communication is accessible and understandable to both 
regulation objects and regulation subjects. Different inter- 
pretation by subjects and objects of regulation commands, 
directives and guiding information, as well as of feedback 
information leads to interruptions in the regulation process 
and to serious expenditures and miscalculations. 

The association of a multiplicity of meanings with in- 
dividual terms makes it difficult for those who regulate and 
those who are regulated and also for specialists, scientists 
and political leaders, to understand each olher, and makes 
it difficult to produce useful, normative, methodological con- 
trol and accounting documentation as well as texts. 

It is altogether impossible to associate a multiplicity of 
meanings attaching to individual terms with the utilization 
of computers. Automated management systems can only 
function effectively when there is a strict and unique cor- 
respondence between llie terms and meanings that are cod- 
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ed, programmed, and entered into tlie memory units of 
computers. 

Tito clarification of the meaning of concepts and an inte- 
gration and standardization of terms, symbols, codes, and 
signals provide an effective means for overcoming termino- 
logical barriers. In such a context mathematics and its 
remarkable precise and definite language and inflexible logic 
are destined to play an important role. 

Economic barriers appear whenever producers of infor- 
mation do not possess means for meeting the needs of users 
of information, or conversely, when consumers of informa- 
tion do not possess the means for acquiring information. 
A reduction in the costs of information and a rational and 
economic utilization of technical equipment and means 
of communication help in overcoming barriers of that 
type. 

Similarly, psychological barriers , that are barriers deriv- 
ing from specific characteristics attaching to the understand- 
ing and interpreting of information by individuals are both 
widespread and diverse in form. 

On the part of receivers of information this manifests 
itself in distorted conceptions of the events that are reflected 
in information, erroneous interpretations of signals, and un- 
willingness or else inability to listen to other persons, a re- 
jection of new ideas because of prevailing stereotypes, in- 
I effectual stagnation, biased thinking, exaggerated views 
of one’s own importance, uncritical views of the extent to 
which they understand the essence of a communication cor- 
rectly, an inability to evaluate the reasons that have 
brought about a transfer of information or else to synthesize 
I acts before arriving at a conclusion, and a tendency to 
arrive at overall conclusions rapidly on the basis of pre- 
liminary and incomplete information. 

Hor persons transmitting information this includes an in- 
ability to conceive the essential nature of the situation, an 
inability, or else, unwillingness to take into consideration 
the possibilities and range of conceptions of the receiver of 
information, the communication of facts that create con- 
fusion, the hiding or misrepresentation of the purpose of a 
communication, the transmission of clearly superfluous in- 
formation that exceeds the capacity of receivers to as- 
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similate and understand it, and the transmission of unorga- 

nl J3oth in the case of persons transmitting information and 
oersons receiving information additional barriers to infor- 
mation are produced by differences in the general educa- 
tional level, in professional knowledge and in the love o 
culture, in the range of their vocabulary, their positions and 
conceptions, the extent to which they may be dogmatic or 
categorical in their opinions, and by a confusion of syin 

hols (words) with real events. 

In short, psychological barriers arc associated with a sub- 
jective attitude on the part of persons towards mformalion. 

Overcoming them requires above all a better tiaiimi an 
education of persons, working with information, the devel- 
opment of a sense for what is new and a sense of respon- 
sibility ancl of realism. , 

Aside from information harriers sources of pcrtuibancu 
and distortions also influence the reliability of information. 

This includes, for example, incomplete observation and an 
insufficient range of samples which produce errors m results. 

Perturbances within physical channels of communication, 
too, are not excluded (external noises, interruptions, etc.) 
as well as errors in the coding, decoding, and transmitting 

of information. , 

The “purity” of information also largely depends on the 

structure of regulation activities. As the number of evels 

on the administrative ladder increases so do the poss 

for distorting information. Frequently this results horn the 

need to coordinate documents of various types. In such cases g| 

because of delays in processing it information is not only 

distorted but may become altogether irrelevant and lose its 

Va This calls for the elimination of unnecessary intermediate 
levels arid a reduction of the number of regulation level.-, 

to a reasonable minimum. , 

In summarizing what has been said it should bo noted gg 

that the exchanges of information among sources and users JH 

of information represent a complex and contradictory pro- 

"information may not be perceived by receivers because 
of a failure in the capacity of the communications channels 




202 


V. AFANASYEV 


along which it is to be transmitted. This represents a phys- 
ical noise (a perturbance). 

Information may be received but not understood by the 
receiver. In such cases, the content of information remains 
hidden to the receiver, because of so-called semantic noise. 

Finally, information may be received and understood by 
the receiver but deemed to be irrelevant to the solution of 
Ihe particular regulation problems that are envisaged, even 
though objectively it may be valuable. In such cases, there 
is a pragmatic noise. 

Information systems must minimize physical, semantic, 
and pragmatic noises. 

Minimizing physical noise calls for an effective operation 
on the part of the technical equipment that is employed in 
work with information. It is especially important to provide 
the necessary carrying capacity for channels of commu- 
nication and an uninterrupted operation on the port of re- 
ceivers, processing equipment, storing equipment, and equip- 
ment for the transmission of information. The minimization 
ol physical noise is thus, above all, a technological problem. 

The minimization of semantic noise requires the use of 
a common system of indicators, classification and nomencla- 
ture complex, and a common system of documents, codes, 
cyphers, and terminology. In short, it requires that a com- 
mon language adopted throughout the given system will not 
lend itself to different interpretations. This is achieved by 
such measures as developing a system of indicators that 
provide an adequate characterization of all regulation fact- 
ors, providing for a compatibility of interrelated indicators, 
and unifying documents and terminology. It is particularly 
important to create conditions that relate information to 
natural modes of perception on the part of man and to sys- 
tematically develop the knowledge, skills, and working hab- 
its of persons working with information. The overcoming 
of semantic noise thus refers not. only and not so much to 
technical and technological factors as t.o a specifically human 
problem. 

Finally, the overcoming of pragmatic noise requires a 
clear distribution of functions and definition of rights and 
obligations among bodies and individuals engaged in re- 
gulation and a clear understanding of the volume and type 
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of information that each participant requires and ot the 
times at which it is needed so that an effective execu- 
tion of corresponding functions may be possible as well as 
a consideration of the norms and criteria that information 
must meet. Accordingly overcoming this type of noise is 
primarily a human and organizational problem. 

Aside from the objectives and tasks that persons operat- 
ing as subjects of regulation define in establishing mlor- 
mation systems, the sphere of their purposeful activity also 
includes the operations that are performed by individuals 
with the help of technical and other means in processing 
primary reporting information into final command informa- 
tion In terms of their essence these operations represent 
the labor itself that is engaged in the information process, 
that is as information work. _ 

The process of trails forming information is repeated pe- 
riodically and thus possesses a cyclical character because 
of the cyclical nature of the regulation process itself, me 
periodicity and time parameters of the cycle arc determined 
by the nature of the regulation object and of the tasks that 
it confronts. It is then mandatory that the information 
processing periods correspond to the periodicity of regulation 
activities. Whenever that time interval is exceeded the pro- 
cessing of information becomes useless since the subject of 
regulation has already carried out regulating activities in 
the absence of necessary information. A processing ol in- 
formation that is too early is also undesirable since the sit- 
uation may subsequently change and a new need lor in- 
formation processing may arise. 

In this connection Academician V. A. Trapezmkov, a prom 
inent Soviet scientist, distinguishes three levels ol infor- 
mation processing. . , T . 

The first level refers to the collection ol primary data. It 
serves the identification and recording, usually in numerical 
form, of knowledge referring to objects and processes de- 
scribing the object’s functioning. 

The second level refers to a grouping and generalization 
of primary data from different points of view, with the aim 
of arriving at aggregated indicators. These data usually con- 
tain information needed for operational planning, regula- 
tion, and accounting. 
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r he third level provides for identifying the specific in- 
formation that is needed for taking managerial decisions. 

It is the presence of information filters within systems, 
corresponding to the third level of information processing 
and these systems’ capacity to identify managerial infor- 
mation and display it to users that transforms automatic in- 
formation systems into a qualitatively new instrument of 
management that substantially increases its effectiveness. 
Any automated information system is always closed in re- 
lation to man himself. Academician V. A. Trapeznikov notes 
that if is also closed in relation to machines to the extent 
to which the preparation of alternative variants of manageri- 
al decisions is automated. 

Thus all three levels of information processing result from 
the purposeful activity of man and from his information 
work. 

The nature and sequence of operations in work with in- 
formation is defined by the nature of the problems being 
solved by the system and the level of their complexity. 

frequently the dimension of problems confronting a sys- 
liun as measured by the number of parameters (variables) 
and by the complexity of the interdependences that are nec- 
essary for solving the problem, is employed as a measure 
of their complexity. While such a criterion is not perfect, 
especially when applied to social systems, a better criterion 
has not yet been formulated. In terms of their complexity, 
regulation problems may he divided into three types,' 
namely, small-dimension problems, medium-dimension pro- 
blems, and large-dimension problems. 

Problems of small and medium dimensions are solved 
algorithmically, i.e., with the help of either a sequential or 
else, a parallel-sequential chain of elementary mathemati- 
cal and logical operations that arc carried out in accordance 
with rules of mathematics and logic. 

Algorithms that are relatively simple in a logical, math- 
ematical and informational sense, represent an economical 
and effective means for solving relatively simple problems 
As problems in regulation become more complex, however 
and as the volume and diversity of information increase! 
algorithms are no longer adequate means for its processing. 
I’his is especially evident in the case of social information. 
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which frequently can be neither formalized nor divided into 
elementary logical and mathematical operations, In such 
cases, heuristic methods are far more effective. Tins relers 
to a processing of information through parallel-sequential 
associative chains of information operations based on rules 
of creative, non formal thinking. 

The development of heuristic models of regulation on- 
jects is then particularly helpful. Such models are able 
to change their structure through a purposeful transforma- 
tion of symbols and positions that correspond to changes 
taking place in the object itself. The structure of models 
is then changed in accordance with information laws (uiles) 
that are isomorphic in relation to objective laws governing 
the functioning and development of nature and society. 

The high degree of structural flexibility of coded informa- 
tion makes it possible to reflect and record within heuristic 
models the most diverse traits and properties of objects of 
regulation and the most diverse changes that they may ex- 
perience under the influence of different types of perturbing 

factors. , 

Heuristic models are homomorphic in relation to actual 
processes, and in that sense, they are “tied to the latter. 
However such “ties” are not rigorously unique in correspon- 
dence. This is because the spatio-temporal framework within 
which the laws governing information processes are applied 
within models is invariant with regard to the spatio-temporal 
framework of natural processes and is determined by inter- 
nal characteristics of information systems. As a result it is 
possible to combine individual symbols and positions into 
heuristic models in which transformations are carried out, in 
scales and forms that anticipate the course of the natural 
events being modeled, which express that course of develop- 
ment in terms of different variants, and which introduce 
additional factors to the model. All this makes it possible to 
create within the model either an optimal or a nearly opti- 
mal decision variant before embodying that particular vari- 
ant into practice. „ 

In practice heuristic methods of information processing 
are often transformed into algorithmic ones. This is asso- 
ciated, however, with a perceptible loss of information since 
the specific, human forms and methods of expression and of 



V. AFANASYEV 


20C 

work with information do not lend themselves to algorithm- 
ization procedures ami to mathematical and formal and 
logical representation. Combinations of algorithmic and heu- 
ristic operations are therefore employed in work with in forma 
Lion for regulation activities. This has produced such a meth 
°d °f purposeful processing of coded information as heuro- 
rithms, which represents a combination of both mathematical 
and logical operations that are carried out on the basis of 
both algorithmic and heuristic rules. 

The proportions of algorithmic to heuristic components in 
heurorithms differ in accordance with the nature of the pro- 
blems being solved in regulation and the degree of their 
complexity. They range from algorithms on the one hand 
to near-heuristics on the other. In solving problems of small 
or medium complexity and dimensions, heurorithms possess- 
ing large algorithmic components are employed. They make 
it possible to solve problems with mathematical precision 
and logical rigor. Heurorithms in which the heuristic com- 
ponent is larger are employed in solving more complex pro- 
blems. The rigor and accuracy of solutions in such cases are 
based on the introduction of individual algorithmic com- 
ponents into heurorithms. Possibilities for including them 
increase as the volume of information that is employed in 
regulation acquires a formal (mathematical and logical) ex- 
pression. 

I' tom an information point of view regulating operations 
may therefore be divided into the following categories: 

algorithmic, which are based on algorithmic methods of 
information processing; 

heurorithmic, in which information processing is based 
on both algorithmic and heuristic methods whose interaction 
is synthesized; 

heuristic, which are based on heuristic methods of infor- 
mation processing. 

Information processing includes operations relating to cod- 
ing and decoding, in which information that is recorded in 
literal and numeric symbols is transformed into a sequence 
of othcr corresponding symbols and back again. Coding 
makes it possible to minimize the volume of information, to 
carry out transcriptions from carrier to carrier, to prepare 
information for entry into computers, to carry out its input, 
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processing, storage and search, and to identify and correct 
errors in information processing. 

Distinctions are made between technological transforma- 
tion of information in which its syntactic properties are 
employed and heurorithmic transformations, which are based 
on a utilization of semantic and pragmatic properties of in- 
formation. In the first case information is processed for pur- 
poses of recording and of transcription from carrier to car- 
rier as well as transmission along channels of communica- 
tion. etc. In the second case information is processed in 
order to make it more relevant to the taking of decisions. In 
both cases, however, the meaning of information is not 
altered by the utilization of various forms of Lransforma- 

°1t i order to avoid losses of information methods of cod- 
ing must consider the physical constraints that attach to 
particular channels of communication and sources of in- 
formation must be statistically adjusted to these particular 
channels. 

Generally it should l«e noted that the coding of commu- 
nications and the process of their organizing in which mes- 
sages are translated from one symbolic form lo a form that 
is especially appropriate for transmission along particular 
channels of communication play a very important role in 
information transmission processes. The speed of transmis- 
sion of messages depends very largely on the extent to 
which the coding that is employed corresponds to the com- 
munication channel’s specific properties and makes possible 
an overcoming of its noises. Transmissions of information 
are considered to be most effective when, for a given power 
of electric signals, the highest possible speed is obtained. 

The entire range of operations that are carried out by 
information systems (by persons assisted by technical equip- 
ment) may be represented as follows: 1 

the preparation of primary documentation containing re- 
quired information (man-machine) ; 

the introduction of that information into a computational 

system (man-machine); 


1 Cf Avlomaiizirovannaya sislema upravlentya: leoriya i me 
lodolociya (Automated Management. Systems: Theory and Methodo- 
logy), Vol. 1, pp. 169, 170, 182. 
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l.lie processing of information for display lo administrative 
personnel (machine); 

the display of derived information to administrative per 
son n el for the taking of decisions (machine-man); 

the development and taking of managerial decisions 
(man) ; 

the transmission of managerial operations to the object 
of regulation (man-machine); 

control over the execution of regulating operations (ma- 
chine-man) . 

Ihe various operations connected with the work with infor- 
mation may be classified on the basis of Marx’s under- 
standing of purposeful activities from the point of view of 
the contents and methods of llicir execution . 1 From the 
point of view of its content, information work constitutes a 
combination of regulating operations that arc performed on 
information and its carriers. The method of execution de- 
fines the order in which processing takes place. This indi- 
cates that a classification of such operations must be carried 
out in relation to two aspects: namely, the content of in- 
formational work and the method of its utilization. 

I lie nature of the operations that are carried out in con- 
crete information systems may vary considerably. General- 
ly, the initial operation is the recording of data, while the 
final operation is the conveying to users of the information 
that they require. Between these two stages, working and 
control operations are carried out. They may he combined 
into three typos: primary, preparatory, and principal opera- 
tions. A collection of data lakes place at. the first stage, 
which al the preparatory stage are transformed into the type 
that is appropriate for entry into an information block, and 
a processing takes place at the principal stage. 

Collection operations include file recording and transmis- 
sion of data. With the help of recording, a registry of ini- 
tial information is effected, or else, a message is prepared. 
Transmission operations make it possible to move data in 
lime lo places al. which the next activities will be carried 
out. The next stage combines operations of receiving, edit- 
ing, and formalizing data. In the course of receiving infor- 


1 Cf., K. Marx, Capital, Vol. 1, p. 174. 
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mation, a verification of the correctness of the composition 
of the message is carried out, in the sense of its correspond- 
ence to accepted standards and juridical norms, in the 
course of editing messages that are to be entered into in- 
formation blocks are extracted from the received communica- 
tion and integrated. With the help of formalization proce- 
dures the data that are being accumulated are transformed 
into a form in which they may be entered into the infor- 
mation block. The third stage, namely, processing, includes 
operations of the entry, storage and processing of data in 
accordance with given algorithms, as well as the output, of 
information. Entry operations provide for data concerning 
the course of productive activity and their reduction to a 
form that is employed in storage operations. In the course 
of storage a systematic accumulation of data takes place 
that contributes to a synchronic finding of needed infor- 
mation. As specific logical and arithmetic operations are 
applied to the processing of data blocks, initial information 
is transformed into output information. Its output provides 
for a reduction of the “raw” outcomes of a solution to the 
problem into a form that lends itself directly to a ‘•utiliza- 
tion” of output, and which is conveyed to users within 
specified time constraints. 

Two modes of operation of information systems may be 
defined in terms of the method of execution that is em- 
ployed, namely, the sequential mode and the parallel mode. 
Under a sequential mode, operations are executed one after 
another, while under a parallel mode they are executed 
together. Systems operating under a sequential mode may he 
divided into three classes: those that are based on one-time 
operations, those that operate in a package mode, and those 
that operate in a time-separation mode. The one-time mode 
presupposes the processing of messages as they come, first, 
a recording, transmission and receiving of a single message 
arc effected, then, a recording, transmission and receiving oi 
another, and then, in the same sequence, of a third, etc. 
Under the package mode of operation messages are pro- 
cessed in groups (packages) : the entire group of messages is 
first recorded, then they are all transmitted along commu- 
nication channels. Finally, under a time-separation mode of 
operation the extent to which individual operations are car- 
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ried out with respect to individual messages is regulated by 
available time: first, for example, the recording, transmis- 
sion and receiving of one message are effected, then, if a 
reserve of time still remains, the recording and transmission 
of another message, followed by a continuation of the pro- 
cessing of the first message which is edited, formalized, etc. 
This provides for a simultaneous access to the informa- 
tion system by several clients. 

Parallel modes of operation may also be divided into 
three classes. In the first case, different operations of the 
processing of a single message are executed in parallel mode; 
in the second, one operation that is carried out in re- 
lation to different messages is executed iu parallel; and in 
the third, data processing operations are carried out in pa- 
rallel with the real processes that these data reflect. Infor- 
mation systems then operate in the following corresponding 
modes: the multiple operation mode, the multiple channel 
mode, and the real time mode. 

Information processing is carried out in accordance with 
specific rules. 1 These include the following: 

rules of constraint that are imposed on exchanges of in- 
formation (relating to existing channels for transmitting dif- 
ferent types of information into the information subsystem, 
the maximum admissible number of repeated transmissions 
in each channel, etc.) ; 

rules relating to the selection of channels for transmit- 
ting information (for receiving needed information about the 
state of the information network or of its elements; the se- 
lection of channels for transmitting information on the basis 
of full or partial information concerning the state of the 
network; and the organization of selected channels of trans- 
mission of information); 

rules relating to the transformation of information flows 
(choice of identical information arriving through different 
channels; the duplication of information being transmitted 
in order to convey it to users along all or some particular 


Cf., I. A. Mizin, Voprosy peredachi informatsit v bolshikh sis- 
te match upravleniya (Problems of Information Transmission in Large 
Management Systems). In: Bolshiye sistemy: teoriya, metodologiua, 
modelirovaniye (Large Systems: Theory, Methodology, Modeling) 
Moscow, 1971, pp. 145-46. e/ 
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channels; the generalization of information in order to 
reduce the number of initial flows); 

rules relating to the servicing of various sources and 
users of information depending on their position within the 
system; 

rules relating to the servicing of different communications, 
depending on their importance and urgency, including pri- 
orities for interrupting communications of lesser importance. 

The analysis of information systems from the point of 
view of the objective pursued by the operations that they 
perform represents a necessary but not yet a sufficient con- 
dition for its design and construction. Such an analysis 
merely provides a conception of the nature of the informa- 
tion work. Next, it is necessary to establish the object of 
labor, that is, the object towards which labor activities of 
individuals are directed within the information system. 


4. THE OBJECT OF INFORMATION WORK 


The concept of an object of labor, as understood by Marx, 
refers to the object towards which the labor of individuals 
is directed and which human activity changes in a useful 
direction. In the context of information work the object 
that experiences such changes is information, and above all, 
primary information. By carrying out the specific goal-orient- 
ed operations that have just been described, it is transformed 
into a reference, a summary, a balance, a forecast, an 
advice, a plan, etc., i.e., into a form that is useful for the 
taking of decisions and for carrying out regulatory com- 
mands. 

This refers, moreover, to social information in a form 
that integrates its essence, content, and form of expression. 
In the second and third chapters, we have considered the 
essence of specific properties of social information and an 
attempt was made to classify it. Now we shall consider the 
material forms into which information is embodied and which 
represent the object of information work. 

Information systems and individuals working on infor- 
mation are concerned not with information generally but 
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with concrete information that is embodied into specific ma- 
terial forms and structural units. 

The structural units of information refer to flows and 
blocks of information, models and languages, signs, codes, 
and signals. 

Flows of information describe its dynamic aspect, its 
movement, and its subdivision into types and subtypes that 
depend on the source and function of regulation (hat they 
serve, and on direction, boundaries of circulation, spheres 
of application and other attributes. 1 

Since the information that is received does not vanish 
and is not destroyed fully, that part of it which may be em- 
ployed in the future is stored in the form of corresponding 
documents and is concentrated in storage devices of various 
types including the “memory” of electronic computers. 

Data blocks represent the location of information in doc- 
umentary form, or els8, some other recorded form that 
is known to both its source and user. The source delivers 
information to the block in which il is stored, in which it is 
systematized in an appropriate way and from which it is for- 
warded upon request to users. Such blocks arc concentrated 
in archives and libraries, special information centers and 
in the case of automated systems in the memories of com- 
puters. 

Blocks of this type represent an organized and systema- 
tized storage of information. While they are basically sta- 
tionary, such data blocks are also subject to change. Infor- 
mation is added to their basic stock, or else information 
that has lost its earlier value is deleted from them. Such 
stocks of information are subject to change at any given 
moment in time. Information is employed by users within 
the location of the block of information itself or in copied 
form which is forwarded to users either permanently or 
temporarily, and along channels of communications. 

Information blocks are characterized by the following 
parameters: 

the volume of a storage device, i.e., the size of the space 
that is available for storing information; 


1 Cf., Chapter III of this study. 
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the volume of information stocks, i.e., the quantity of 
information that is contained within a block; 

the quantity of new information being added to the block 

at a given time; , . . . A , e 

the quantity of information that is being deleted from 
the block per unit time, either because it is no longer re- 
quired, or because there is no longer space for storing it. 
the quantity of information that is employed by users, 
the content of blocks, i.e., the nature of the information 
that is stored within them; 

the measure of operational servicing of users, which is 
expressed in terms of the lime interval that is required from 
the time of request to the time of receiving information. 

An important problem that is confronted by individuals 
responsible for information blocks is the need to concen- 
trate the greatest possible volume of information of high 
value into the least amount of space. A solution to that 
problem is made difficult by the fact that as the volume 
of useful information in a document declines the number of 
such documents increases. If one avoids adding new mate- 
rials with low information content to existing stocks, then 
the information block will be deprived of that information. 
If. on the other hand, the stocks will be systematically in- 
creased, then there will not be enough space Tor storing 

that information. , 

That contradiction is resolved in a number ot dinerent 
ways, and above all, through the careful content analysis 
of information and the extraction within it of generally 
valuable information. To find what is valuable, however, is 
only half the task. It is also important to embody what 
is valuable in a form that will yield a maximum informa- 
tion with a minimum text. This is the purpose of numerous 
reference journals, summaries of individual studies, short 
summaries, etc. An economizing of space in storage devices 
may also be achieved through the use of microfilm versions 
of original documents. This is a field in which important 
achievements have been recorded in recent years. Modern 
techniques make it possible to produce copies of documents 
that are hundreds and thousands of limes smaller in size 
than the original. Thus, for example, the microfiche version 
of Collected Works of V. I. Lenin which has been pro- 
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duced m the USSR consists of 55 transparent micro-slides 

l he size of each of them is 75X125 mm and each contains 
ail the pages of a particular volume. The capacity of such 
a card is 9.»6 pages. The micro version is smaller than is 
the original. Such cards are stored in special envelopes 
which are collected into albums. The entire fifth edition of 
55 volumes of Collected Works of V. I. Lenin is contained 
in an album whose size is 117X85X30 mm. 

Finally, very great possibilities for minimizing the spatial 
dimensions of information are provided by mechanical in- 
formation carriers such as punched cards, magnetic tapes 
and magnetic discs. ’ 

Depending on the extent to which the contents of infor- 

mat, on stocks are employed they are divided into substocks 
these include: 

operational stocks— those which are most widely employed 
on a daily basis; 1 3 

working (basic) stocks, which contain information that is 
employed but not as frequently as is operational informa- 
tion; 

tion aSSiVe (rCSerVG) stocks -with a low measure of uliliza- 

Tn order to adjust the state of information blocks and 
stocks to actual needs for information, a systematic cleans- 
ing or obsolete materials takes place. This is based on the 
concept of /mZ/ life which refers to the measure that des- 
cribes the length of time during which the need for human 
information is reduced by a half. The half life of different 
types of social information varies from one or two years to 
ten or more years. Scientific and technical information in 
advanced branches of science and technology lends to be- 
come obsolete especially rapidly. 

In connection with the very large growth in volume 
°. ^formation and the abundance of information blocks and 
stocks the organization of rational search methods for in- 
formation is currently acquiring a major importance. Tradi- 
tional searching procedures (catalogues, bibliographic man- 
uals subject catalogues, indexing systems, etc.) arc being 
supplemented and to an increasing extent replaced by mech- 
anized and automated means of information retrieval bas- 
ed on the use of computer technology. 
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Information retrieval systems are used more widely. These 
represent long-term recording devices for storing and rapid 
searches and displays of information needed by users. 

One of the basic principles on which the functioning ol 
information retrieval systems is based concerns the principle 
of relevance, that is, the correspondence of the meaning and 
content of displayed information to the request that has been 

reC 0] "y 4 

Such systems include manual, mechanized, and automat- 
ed devices for searching information. 

It. goes without saying that automated management sys- 
tems also presume the availability of automated information 
retrieval systems. Centralized data blocks of information 
are then created that are stored on internal machine carriers 
and associated with specific zones of its external memory in 
which codes of attributes of the requested information are 
contained. The needed information is automatically conveyed 
to users either directly or through channels of commumca- 

Automaled information retrieval systems provide for a 
minimization of information, and for a capacity to store 
large volumes of information in compact machine-based car- 
riers. They make possible a convenient selection of informa- 
tion with low access times from large blocks of memory, 
an operational entry of changes and additional information 
into available blocks and a rapid execution of recording and 
reading of information. Such systems belong to the category 
of mass service systems. The number of clients who are 
served depends on the nature of the information system and 
the availability of equipment for processing it as well as ot 

communications channels with clients. , 

Information retrieval systems may he divided into docu- 
mentation systems, which display references to documents 
containing the necessary information, or else, copies of do- 
cuments and the addresses at which they are stored; fac- 
tographic systems which display the needed information di- 
rectly: and informational and logical systems, which first 
process information that is entered into the system and 

then display new information. 

Let us consider the structural units of information. A 
largo role attaches to information models, which represent 
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a system of sentences, words, graphs, formulae, and tables, 
etc., that simulate the overall regulation object, or else’ 
its components and aspects. 

Models that are constructed in accordance with the rules 
of mathematics are mathematical models (for example, 
mathematical formulae and equations and combinations of 
equations). If they are constructed in accordance with tin 1 
rules of logic, they are logical models (sentences, combi na 
tions of sentences concerning a natural object, etc.); if 
ihey are constructed in accordance with heuristic rules, they 
are heuristic models (conceptions and images developed 
within mans mind and reflecting particular natural events). 

All such models ultimately possess an information char- 
acter referring to the sphere of thought that makes them 
especially valuable in the study of social systems and reg- 
ulation processes. This is because social systems are inevi- 
tably associated with persons and their situations, interests, 
and needs, and accordingly, real experimental transforma- 
tions are frequently impossible. 

In such a context, analogue models assist in carrying out 
both studies and practical activities. They do not interact 
directly with the original and do not influence it. At the 
same time, they reproduce it in the form of thought. Model 
parameters are measured, transformed and compared to the 
properties of the original phenomenon. Tn that process the 
model itself is compared, refined and made more compre- 
hensive, reflecting increasingly new properties of the orig 
inal phenomenon. Eventually this transforms it into a 
thought image of the object. 

Experimental games are carried out in which changes in 
models are studied that take place under the influence of 
either natural external or internal influences, or else as 
deliberate operations of a regulatory nature. Causal rela- 
tions between regulating operations and consequent out- 
comes are identified as the dependences are given a quan- 
titative form. 

Models represent a specific form of organizing informa- 
tion of phenomena and processes taking place in a particular 
system. That information represents an object of study 
and man processes and transforms it with the purpose of 
obtaining variants of solutions and of preparing them and 
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evaluating them in order to select the best. In other words, 
the information that is obtained as the result, of modeling is 
employed in taking or else correcting decisions and in iden- 
tifying actual regulating influences on real objects ot re- 

gU The° modeling of information concerning regulation opera- 
tions requires the following: determining objective func- 
tions and the definition of rules for selecting decision va- 
riants; the construction of an hierarchical structure or ope- 
ration elements; the identification of inputs and outputs lor 
individual operations; the identification and measurement 
of information linkages and flows; the preparation of a ma- 
thematical description of operations and the sketching ot a 
system of communications for information transmission; the 
design of a system of documentation with due account or 
mechanical information carriers; the design of algorithms 
representing individual operations; the design of a mathe- 
matical program on the basis of these algorithms; and an 
evaluation of technical information processing devices. 

As production processes develop and become more com- 
plex and as further progress occurs in sciences, technologies 
and cultures, the objects studied by man have revealed ad- 
ditional aspects of their existence. As a result their des- 
cription in terms of the usual languages (verbal descrip- 
tions) has become increasingly lengthy and inconvenient. 
This has led man to create representations , that is multidi- 
mensional models based on graphs. They include a diversity 
of types of maps (geographic, topographic, geological, nau- 
tical), plots, electronical and electrotechnical charts ant 
blueprints, scale models, etc. Because they are based on 
shared conventions among persons, they constitute symbols 
that contain large amounts of information in a compact and 
visually meaningful form. There exist entire spheres of so- 
cial life, and in particular military affairs, in which visually 
convenient representations and symbols have almost entirely 
displaced verbal descriptions. Maps with corresponding sym- 
bols and three-dimensional scale models have become the 
main source of information employed in the management, ol 

military units. . . , , ,, r , 

The advantages of such representations include the fol- 
lowing: that they reflect a specific physical reality about 
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which they convey information; that they represent abstract 
symbols of which a large part lends itself to mathematical 
formalization; that they serve as visually suggestive car- 
riers of information, a feature that is especially valuable 
in the establishing of mutual understanding among persons 
employing different natural languages; that they are able to 
express real situations at any level of complexity; and that 
with their help it is possible not only to arrivo'at possible 
decisions but to visualize them and visually sense their 
significance. This is the most important source of the heu- 
ristic value of such representations. 

Graphs provide one of the most effective means for ex- 
pressing information. Corresponding types of information 
displays are relatively numerous. They include the follow- 
ing: 

diagrams and curves expressing quantitative relation- 
ships; 

plans and topograms describing the location of objects 
in space; 

chronograms that describe sequences of events over 
time; 

cyclograms and linear graphs describing the movement 
of objects in both space and time; 

classification schemes in which objects are grouped and 
classified; 

orgograms that describe the internal structure and exter- 
nal linkages of systems; 

and network graphs, which model processes of planning 
and management. 

Network graphs that are employed in network planning 
and management systems are especially useful. 

Network planning and management methods are particu- 
larly valuable because they make it possible to supply the 
regulation subsystems with sufficient and reliable informa- 
tion that is made available, moreover, in a systematic opera- 
tional way. This information describes the state of regula- 
tion objects, and the process of plan execution as well as 
its outcome. This makes it possible for the regulation sub- 
ject to lie continuously informed about the particular opera- 
tions that are being carried out in each time period as well 
as about the identity of responsible persons and the degree 
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of success that is attained. In this way regulation activities 
are made continuous, flexible and operational. 

The rational organization of information processes makes 
it possible for a network management system to continuously 
control the problem situations and to enter adjustments as 
well as to forecast the course of events. 

Attempts are currently being made (o create tangible 
three-dimensional information models for the management 
of scientific research activities. This includes, for example, 
the systems named Sputnik and Skalar which have already 
been mentioned. They are three-dimensional representations 
of organizational situations that facilitate substantially the 
process of accumulating information and, thus, the percep- 
tion of current situations relating to problems of considerable 
complexity. This makes it possible for responsible persons 
to take necessary decisions in an operational manner thus 
providing a basis for effective management in implementing 
programs of scientific research. 

Languages and word's as well as vocabularies of words in 
natural or else artificial formalized languages constitute still 
another structural unit of information that is available to 
man in the context of information activities. 

Living natural languages provide one of the basic means 
of information interaction among persons in the course of 
regulation activities. They possess both information proper- 
ties (they contain information) and communications proper- 
ties (they provide for communication and for mutual rela- 
tions among individuals). 

Languages serve as the most perfected and most reliable 
and specifically human social means for communication 
and information. As a means of communication among per- 
sons they may not be compared with any other sign system. 
Beyond this all sign systems employed in social regulation 
originate from and eventually flow into systems of language 
signals. Ultimately the value of modern computers and of the 
signs that they employ are determined by the extent to 
which machines are able to “speak” in human languages 
and to translate these languages into their own and then 
back again. 

Above all regulation represents a creative activity based 
on the thought processes of persons who are social beings 
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and members of specific collectives. In the course of regula- 
tion activities individuals communicate with each other and 
exchange thoughts, but ultimately there is no other means 
of communication in society than languages. It is only 
through languages that thoughts can take shape, be stored 
and be transmitted and received. And without such move- 
ments of thoughts embodied in information regulation activ- 
ities would not be possible. 

Living natural languages are characterized by an exception- 
al wealth of possibilities and a multiplicity of meanings. It is 
in this respect that they differ most from signal systems 
employed in the world of animals in which each signal pos- 
sesses a rigorously unique meaning and corresponds to a 
single specific situation (for example, each of the sounds 
produced by anthropoids corresponds to situations represent- 
ing danger or else feeding). The multiplicity of values as- 
sociated with human languages and the existence of syn- 
onyms within them makes it possible to represent with re- 
latively few words a groat number of objects and pheno- 
mena in the world and to express the most refined shades 
of feelings and thoughts of persons as well as their changes 
under the influence of changes in reality itself. Naturally, 
misunderstandings may arise in the course of communica- 
tion and the exchange of information based on natural lan- 
guages, but these may be overcome in the context of speci- 
fic situations in a manner that leads persons to arrive at a 
unique usage of expressions. It is thereforo not accidental 
I hat languages make it possible for persons of different ages 
and professions to successfully exchange information. This 
requires, however, adherence to the following rule: individ- 
ual words must not be confused with others that are 
close in terms of their meaning. 

Natural languages are also able to serve information 
systems in which data blocks and data funds are embodied 
in those particular living languages in terms of which the 
user of information operates. This refers to libraries, archives, 
and centers in which information documents are stored 
and made available to users in their natural original form 
(either as originals or as copies). 

At the same time, natural languages “do not work” in 
the context of automated systems for storing, processing and 
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transmitting information with the help of computers. In such 
cases artificial or formalized languages are employed. 

As automated information systems are used more widely 
the development of artificial languages is further intensi- 
fied. In this connection one observes two trends. One is^ a 
striving to integrate and unify natural languages in order 
to be able to apply them to a solution of as large a set of 
problems as possible. The language PL-1, for example, is 
such a universal language. The second trend is a specializa- 
tion of languages in solving specific problems. This is true 
of such languages as COBOL, TABSOL, ALGEM, and 
ALGEK, which are employed for solving problems in the 
area of economics, and ALGOL-60, MAD, b OB IRAN, which 
arc employed for solving scientific, technical, and other pro- 
blems. . . , 

Each of these groups of languages possesses both advan- 
tages and disadvantages. The first group makes it possible 
to solve a large set of problems, but its effectiveness is li- 
mited since the specific properties of the areas to which 
languages relate are not taken into account m universal 
languages. The second group makes it possible to solve a 
limited group of problems, but since these languages 
consider explicitly in their codes, indices, and code com- 
binations the particular areas to which the problems being 
solved relate, their possibilities in processing information 
are relatively greater and so is their effectiveness. 

The nature of languages and the boundaries within which 
they can be applied constitute an important theoretical as 
well as a practical problem. This is because, in connection 
with automation, and especially in the context of large 
systems (this refers to production associations, industries, 
as well as the national economy as a whole) the problem 
of the information compatibility of computers is extremely 
important. Yet programs employed in one type of computers 
may not be applicable in other types of machines, wo meth- 
ods exist for solving that problem. The first relates to a 
universalization of languages applied in programming the 
solution of problems in computers. These are languages ol 
a special type which are oriented on machines rather than 
on types of problems (“machine-oriented languages ). the 
second is a unification of different types of machines in order 
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dial it may be possible to employ a smaller number of lan- 
guages. In the Soviet Union, for example, only three types 
of computers are currently being produced instead of the 
twenty or so for the second generation. 

Aside from specialized and integrated artificial languages 
there exist languages for receiving, transmitting, storing and 
processing available information (descriptive languages). 
These languages do not participate in creative work 
and are based on a direct parallelism between the content 
of information and the forms in which it is expressed in 
a language. This is true, for example, of the language em- 
ployed by the scientific information services of chemistry. 
It is employed for retrieving information about particular 
chemical objects with the help of information-logical ma- 
chines. 

“Operational languages” on the other hand are, as 
V. S. Tyukhlin has noted, an altogether different matter. 1 
Within such languages a leading role is played by mediated 
forms of correspondence as well as by elements of direct 
parallelism in contents and. forms. Procedures and processes 
for receiving new information are distinct from the struc- 
ture of reflected objects. Such artificial languages contri- 
bute to creative work and iu obtaining new information. 
They serve the programming of operations of computers pos- 
sessing self-teaching and self-organizing as well as pattern 
recognition capacities. The development of these languages, 
however, and the programming of computers in terms of 
their categories has only recently begun and is not yet being 
applied to operations relating to social information in any 
useful way. 

Artificial (formal) information languages may he divided 
into the following types: 

classification languages, which are applied in referring to 
objects in a context of processing and retrieving informa- 
tion; they are based on a systematization of reflected objects 
and on the use of distinguishing characteristics of each 
group of objects expressed in terms of particular codes; 

descriptor languages, whose elements are descriptors, that 


1 Gf., V. S. Tyukhtin, Otrazheniye, sistemy, kibernetika (Reflec- 
tion, Systems, and Cybernetics), p. 202. 
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is, words or combinations of words borrowed from a natural 
language that express rigorously specified conceptions; des- 
criptors exclude synonyms arid homonyms; 

algorithmic languages, which refer to programs and in- 
structions defining the composition and sequence of formal 
operations that are employed in processing information on 
computers; 

machine languages, which are applied in describing algo- 
rithms for solving particular problems on computers. 

While this may sound paradoxical formalized information 
languages represent a definite step backwards towards the 
structure of animal languages, since their principal trait is 
terminological uniqueness. In creating artificial languages, 
including machine languages, the multiplicity of meanings 
of natural languages is overcome even though this does not 
exclude the possibility of teaching machines languages that 
may be close to natural languages and that retain its prin- 
cipal characteristics. 

Communication between man and machines require a cer- 
tain compromise between the freedom of natural languages 
and the formalization of machine languages. 

Signs refer to letters, numbers and conventional notations 
that are applied in natural languages. 

They constitute a specific substitute for real objects, phe- 
nomena and processes in which the latter find a specific 
reflection. Individual signs do not provide adequate infor- 
mation concerning the object that they represent, that is, 
its components, structure, and functions, and are not sub- 
jective images of such objects. Only systems of signs are 
able to produce such images. 

Nevertheless each individual sign carries a definite load 
of information in the sense that it replaces a definite object 
from the informational point of view and corresponds both 
to the object and its image. Object-image-sign relations con- 
stitute an elementary scheme and the simplest case of coded 
information that translates it from an image into a sign. 
A sign always represents at the very least the presence (or 
absence) of an object and removes the uncertainty of images 
of its existence or nonexistence. Signs make it possible to 
select a needed object from a variety of objects or else a 
needed operation from a variety of operations and, hence, 
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convey information needed for regulation (for regulation 
always constitutes a choice) even though they do not iden- 
tify the contents of the object (or operation). 

A sign does not reveal all the information about an ob- 
ject but rather its informational invariant, that is, that pari, 
of information which is common to both the image and the 
object. 

The information that is represented by a given sign is 
called its significance. Since the sign denotes (encodes) 
both the object and its image there exist two conceptions 
of significance, namely, an object-oriented one and an image- 
oriented conception (in terms of meaning). In the first 
case significance is viewed as a correspondence of the sign 
to the object being denoted, at leasL in the sense that the 
object either exists or does not exist or that the object exists 
either in reality or else in the consciousness of a man. The 
object-oriented significance of a sign is justified and useful 
in the solution of logical-semantic problems, but it is clear- 
ly insufficient or more specifically inapplicable to the solu- 
tion of problems in the logic of epistemology. In the latter 
sense significance is viewed as a correspondence of the sign 
to the image of an object. A mental or sensory image that 
is represented by a sign represents its image-oriented signi- 
ficance (or meaning). 

Because the object-oriented or meaning significance of 
signs are one ami the same, significance in its integrated 
sense (a unity of object-oriented significance and of mean- 
ing) appears as information that is simultaneously inherent 
in both the object and ils image. It is characteristic that in 
moving from an object to its image or sign there occurs a 
loss of information. 

In practice information concerning an object is infinite, 
at least in a potential sense. An image reflects only that part 
of this information which is required by the system. And it 
is precisely that part which is expressed in a sign. 

Aside from information about objects and their images 
signs often contain information of a subjective nature that 
characterizes the attitude of persons (subject of regulation) 
towards objects and images. In other words encoding sys- 
tems that create signs introduce additional information into 
signs that is associated with pragmatic purposes. Pragmatic 
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subjective aspects are especially apparent in the encoding 
of social information, when persons belonging to different 
classes and possessing different interests and tastes associate 
different and often directly contradictory contents of a given 
sign (word). This shows (once again) that a cybernetic for- 
mal-logical approach to social information is not only limit- 
ed, but that it is simply inapplicable in circumstances in 
which information serves to express class interests and 
contradictions. 

Naturally a multiplicity of meanings interferes with a 
rational organization of information processes and, there- 
fore, with regulation. It cannot he justified in those cases 
in which signs and practice have established a more or less 
precise meaning for particular signs. In those cases, in 
which such precise meanings have not been established it 
is necessary to secure precision with the help of both sub- 
stantive and formal-logical means. 

There exist three types of rules governing operations with 
signs: 

syntactical (relations among signs) ; 

semantic (relations between signs and the objects, activ- 
ities, relations, processes and the properties that they re- 
present); . 

pragmatic (relations between signs and persons applying 

^ In the case of social systems signs and especially those of 
a complex nature (formulae, equations, tables, graphs, 
charts, etc.) play a very large heuristic role and make it 
possible to express information not only about elementary 
objects (signs) but also systemic objects (complex signs). 

Signs as a form of expression of information inevitably 
imply codes that represent the meaning of words (signs) 
of natural languages in a formalized language. In other 
words codes are images (substitutes) of words of natural 
languages represented in terms of symbols drawn from an 
artificial language. Symbols are constructed in such a way 
that they may be understood by both persons and entry 
devices of computers. The choice of a code is determined by 
the degree of its applicability for solving particular pro- 
blems, by the amount of time and means that is needed for 
processing information, and also by the type of machine 

15-0455 
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that is employed for processing information. In developing 
a coding system it is important that the code correspond to 
the object that it represents in a unique manner, that it 
reflect the identity and differences of objects, that it point 
to the position of an object within a classification, and that 
it contain a minimal number of symbols. Codes may be 
based on letters, numbors, and on combinations of both. Clas- 
sificators arc developed for encoding each combination. These 
are systems of groups of objects belonging to the given 
combination. 

A distinction is drawn between natural codes, on the one 
hand, and signs that have developed as a result of interac- 
tions between a system and its environment in the course 
of its evolution, on the other. An example of the latter is 
provided by the genetic information code which is the out- 
come of the emergence and development of living organisms. 
Living nature does not possess any codes and signs other 
than natural ones. 

Unlike in the case of living nature, societies make wide 
use of artificial signs, sign systems, and codes as well as 
natural signs in regulating social systems. These are created 
by men in order to solve specific problems and unlike na- 
tural codes they often represent a selection from a large 
number of possibilities. They represent the outcome, more- 
over, of a conscious conventional agreement among men. 

Both signs and sign systems as well as codes are forms 
of expression of contents. Accordingly they possess a rela- 
tive independence from the contents of information that is 
stored, transmitted, and processed through their use. The 
same information may be expressed through different signs 
and codes. The development of information technology is 
proceeding primarily in relation to its capacity for retrieval 
and developing code systems that make possible more effec- 
tive operations on information. 

Finally, signals constitute the final carrier of information 
and that form of information which makes it possible for 
man and machines to perceive information. It has already 
been noted that the signal form of information is a neces- 
sary property of highly organized self-regulating systems, 
and that in the case of social systems it is words (spoken 
or written) that play the role of final signals from 
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which information derives and into which it eventually 

fl °In the case of biological systems, signals fulfil an adaptive 
and orienting function, thus contributing to the systems 
preservation and development. In the case of social sys- 
tems signals play a warning (external) and expressive (in- 
ternal) role and fulfil communication and regulation iunc 
lions. In the case of technical (automated) systems, the 
most diverse forms of signals are employed. Ultimately, 
however, they are all derived from human verbal signals. 

Flows and data blocks, stocks, models, languages and 
other objects of man’s information work within information 
systems are usually embodied into documents. Documents 
are material carriers of information. They appear as a means 
for recording information in different ways and on different 

materials. , , , . 

Information that is recorded in the form of documents 
need not be a document in the familiar sense. A document 
is any carrier of recorded information providing for the pos- 
sibility of its subsequent reading without significant losses, 
as well as its storing, processing, search and transmission. 

Documents must meet legal requirements and also lend 
themselves readily to manual and machine processing, lhsy 
must contain the needed data both quantitative and qualita- 
tive, and make it possible to enter desired changes. 

Most documents in this sense have the form of written 

documents. . 

Those written documents which are employed in manage- 
ment may be divided into the following basic types, 
directives, orders, instructions; 
assignments, permissions; 
norms, normal values, reference manuals; 
lists of resources; 
accounting documents; 
reports and accounts: 

technical documents (blueprints, technical specifications, 
etc.), programs, instructions, methods; 

business correspondence, administrative resolutions; 
state laws and statutory instruments; 
legal documents; 

documents containing scientific information. 
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Within the economy of the USSR and more specifically 
within its system of economic regulation there currently 
circulates an enormous volume of various documents (over 
4 billion each year) that serve as carriers of information. 
Each year approximately 250,000 documents are produced 
by only some of the larger enterprises and over a thousand 
types of documents circulate in some of the engineering 
plants. 

Computer information, which is frequently displayed in 
the form ol documents, is a special form of documentary in- 
formation that is produced by the processing operations of 
computers. 

In the case of automated systems, both perforated and 
nonperforaled cards (80 column cards and cards with per- 
forations along the margin) as well as perforated tapes, and 
•magnetic carriers (magnetic cards, tapes, discs, matrices 
made of ferromagnetic units, etc.) constitute information- 
carrying documents. 

A modern document that can be entered for machine pro- 
cessing consists of three parts, namely, information pro- 
per, a text in which the information is embodied, and an 
auxiliary device. The latter may be of a traditional type 
(title, author, index, short annotation, etc.), or may be a 
nontraditional cybernetic auxiliary device that makes it pos- 
sible to enter information into a computer and to retrieve it 
for automatic display (perforated tapes, perforated cards, 
magnetic tapes, etc.). 

Each document possesses a definite information capacity, 
i.e., a quantity of information that it may carry. The infor- 
mation capacity of a document is characterized by the num- 
ber of descriptors that are available, that is, of meaningful 
words or combinations of such words with nonmeaningful 
service words. The capacity of a document largely depends 
on its stylo. A precise logical and a concise style serves to 
increase capacity. 

The information capacity of computer memory units has 
been increasing very rapidly. Magnetic discs and tapes are 
being created on which it is possible to record hundreds of 
millions of symbols (numbers and letters) that store infor- 
mation equivalent to hundreds of thousands of volumes of 
500 pages each. As a result it is possible to create gigantic 
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repositories of information, including nation-wide data banks. 

Still another characteristic of documents is their lnfonna- 
tion capacity, i.e., the quantitative information that is useful 
to a specific user. In determining the information capacity 
of a document a dictionary of descriptors is prepared that 
corresponds to the needs of the given user. Documents arc 
described with the help of such a dictionary. The system of 
descriptors characterizing a document constitutes its search 
image It makes it possible to solve retrieval problems as 
seriated with the search of documents, carry out a verifica- 
tion of performance and collect information concerning the 
stale of objects listed in a document and do other opera- 

tK ?n order to facilitate and accelerate the retrieval of a 
needed document within large information hanks standard 
rules for specifying the forms of documents have been de- 
veloped. This refers above all to such auxiliary elements 
as titles, annotations, and summaries that make it possible 
to learn about the basic content of a document without 
examining the original. This is facilitated through the nse of 
the internationally accepted Universal Decimal Classifica- 
tion (UDC), of cards with perforations along their margin, 
of goal-oriented perforated cards, of superpositiona perforat- 
ed cards, of machine perforated cards, and of other forms 

of matrix documents. . , . . 

A necessary requirement for documents employed in auto- 
mated systems concerns their standardization and unifica- 
tion and the use of common classification and coding. 

5. MEANS OF INFORMATION PROCESSING 

It has been observed by K. Marx that an instrument of 
labor is “a thing, or a complex of things, which the labourer 
interposes between himself and the subject of his labour 
and which serves as the conductor of his activity . In the 
case of work with information, man places between himself 
and the data to be processed both technical equipment and 
software. 


1 K. Marx, Capital , Vol. I, p. 1?5, 
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Mve typos of technical means for work with information 
are usually distinguished, namely, means for receiving and 
reflecting information; means for recording and storing in- 
formation; means for duplicating information; means of 
communication; and means for the logical processing of in- 
formation. 

Technical means of information processing evolve together 
with progress in science and technology and with growth of 
volume and “assortment'' of information. Initially, such 
relatively simple instruments as abacus, arithmometers, and 
electromechanical desk calculators were produced. Subse- 
quently, calculators based on perforation patterns were de- 
veloped that were able to carry out automatically sequen- 
ces of labor-intensive operations over largo volumes of data. 

None of these, however, was able to solve the problem 
of operational processing of a continuously increasing volume 
of information in a radical manner. For the speed of infor- 
mation processing depends on the physiological capacities of 
man and these, as is well known, are limited. Accordingly, 
the range of operations that they may carry out is also 
limited. 

A genuine revolution within the sphere of work with 
information began in recent decades following the develop- 
ment of ideas associated with cybernetics and of associated 
mathematical disciplines (communications theory, coding 
theory, the theory of algorithms, discrete analysis, etc.) and 
in connection with the creation of rapid electronic comput- 
ers. Electronic computers represent a universal means for 
processing and analyzing information. They make it possible 
to solve all problems that may be reduced to a specific se- 
quence of formal logical operations. 

Computer technology has been advancing with extreme 
rapidity. It is estimated that its average period of full 
renovation is five years. Between 1955 and 1970 three gen- 
erations of computers succeeded each other, and at the 
present time a transition is taking place towards a fourth 
generation. 

With each new generation, changes take place not only 
in the material basis of computers but also in the rapidity 
of operations. At the same time their intellectual capacities 

Increase. 
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The principal elements of the first generation of com put- 
ers were electronic tubes. In the second generation they we 
replaced by semiconductors (transistors, diodes triocies, 
Jr 1 In their third generation these were replaced by 
partly integrated microcircuits while in the fourth by hig y 

‘"Trt^^croelectronics has made it possible 
,0 reduce d dimensions of machines and, thus, to increase 
he frequency of their operation together with corresponding 
increases in the speed with which each operation is carried 
out At the same time, the reliability of machines has been 
increasing and new perspectives are developing for their re- 
du™n cost since V production of microprocessors may 

bC MadZes d of the third generation possess substantiaUy 
greater capacities of information processing than do ma 
chinos of preceding generations. By operating with any > I * 
of numerical and literal information, they make it. possible 
to process both the alphabetical information ^t is employed 
in commercial activities and the numeric information whicR 

lS The*' bisk "structure of computers has also changed in 
wavs that make it possible to simultaneously carry out a 
large number of operations (to enter information into a ma- 
chine to “reallocate” information from device to device, 
copy information from a magnetic tape or disc or sol.m 0 

other problems through corresponding 
nels and to work with consumers at remote locations), 
generation computers operate in a multiprogramming mode. 
This makes it possible to utilize the machine m a time 
sharing mode in which contact with the machine ^ simulta- 
neously established for several users both directly and 
through intermediate devices such as terminals which may 
be located at any desired distance from the computer itself 
and are linked through communications channels. 

The coordination of servicing numerous users who are 
simultaneously engaged in solving difierent problems mef 
footed through a so-called operational system This increases 
substantially the importance of computer software. 

The languages employed by third-generation computers 
have also become substantially more complex. Such lan- 
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guages as ALGOL-68, PL-1, and SIMULA-67 differ from 
second-generation languages in their capacity to develop and 
become more complex. At the same time, the source of the 
service translator which translates the machine’s in- 
ternal language into the external language remains con- 
stant. 

There have also been changes in peripheral equipment. 
In particular new types of peripheral equipment have ap- 
peared such as devices for the automatic reading of printed 
text and terminals equipped with screens. Above all, how- 
ever, the linkages betwoen machines and their peripheral 
equipment have been standardized. This makes it possible 
for any third- or fourth-generation machine to he linked to 
any peripheral device. 

V. M. Glushkov observes that the principal direction of 
technical progress in the sphere of computers is currently 
a systems approach to their regulation. 

Above all tills refers to the creation of information data 
banks on whose magnetic tapes primary data are accumu- 
lated and automatically updated. The' output of data is 
effected in the form of blueprints, graphs, project designs, 
and plans, i.e., in the form of documents ready to be em- 
ployed in management. Special operational systems carry 
out sequentially a preparation of data and operating pro- 
grams on the basis of which an automation of particular 
processes may then be effected. 

It is expected that towards the end of the 1970’s third- 
and fourth-generation computers will make it possible to 
establish nation-wide information ‘‘banks” containing in- 
formation on different problems of science and technology. 
New' information will be continually added to such “banks” 
and this will make it possible for scientists, design engi- 
neers, and production managers to access information 
about new scientific and technical ideas on an operational 
basis. 

The choice of equipment for information systems is car- 
ried out in a differentiated manner and depends on the 
tasks that it is expected to solve and the operations that 
are to be carried out with its help, as well as on the na- 
ture of the primary information that is to be processed. Tt 
is quite feasible, moreover, and frequently appropriate to 
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simultaneously employ other information equipment based 

on perforations techniques. . , 

A classification of types of equipment on the basis ol 
the operations that they are expected to carry out makes 
it possible to distinguish devices for primary information 
processing, preparatory information processing, and the 
main stage in processing. The primary devices include 
means for recording and transmitting data, the second group 
includes receivers, as well as editing and formalization de- 
vices while the third includes input devices and devices 
for storing processed data and for outputting information. 

When technical means are chosen m the light, ol the 
nature of the task that they are expected to perform, it 
becomes possible to attenuate subjective continuing pro- 
pensities towards excessive automation and an excessive 
attraction to all types of technical achievements at the cost 
of appropriateness and of economizing considerations. 

It, i« then important to consider both the nature of the 
problems that are solved by the system and, the technical 
possibilities of the devices. The application of computers 
in the processing of information, for example, takes into 
consideration such basic machine parameters as the loi- 

l0 !he g nature of the elements and blocks employed in the 
machine; 

memory capacity; 

the speed at which operations are carried out; 

the principle on which work with information is carried 

out (sequential or parallel) ; 

the method of displaying information to the user; 

the number of addresses that may be recorded in a single 

the types of input and output devices and the speed of 

their operation; . , , 

the machine dimensions (area and volume required by 

the machine) ; 

the rate of energy consumption. . 

The sphere of applications of computers is continuously 
growing. It was not long ago that they were employed only 
for computing operations and served as a type of high- 
speed calculator. Today, however, they are primarily exp- 
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ployed in order to enter enormous volumes of information 
into computer memories, to organize their storage and the 
retrieval of needed knowledge, and to process information 
in order to create new data banks to ho displayed to users. 
Problems of this type are solved in the most varied fields, 
including the regulation of the economy, of social and cul- 
tural processes, automatic programming, monitoring and 
diagnostics, processing the results of scientific experiments, 
the organization of scientific activities, statistics, and the 
modeling of some of man’s logical functions. 1 

The increasing role of computers in management is ex- 
pressed not only in their growing number but also in the 
creation of new technical and mathematical instruments 
that are able to carry out individual functions that were 
previously assigned to persons as well as in the context of 
decision-taking, organization activities, management, and 
accounting and control. The procedure under which problems 
are solved by approximating machine methods to hu- 
man approaches and methods is also promising. This refers 
to the methods of heuristic programming. It is true that 
for the time being the corresponding results are very mo- 
dest. More generally, the principal trends in the develop- 
ment of technical means for work with information include 
the following: 

an increase in the number of computers and a growing 
capital investment into computing equipment and software; 

a rapid expansion of the sphere of application of com- 
puters— computers are increasingly applied to work with 
social information proper, forecasting and planning, many 
sectors of production and of services, in government admi- 
nistration and the administration of scientific research and 
design activities; 

a continuous improvement in the quality of computers, 
which expresses itself in the increases in the size of their 
“memory” and the rapidity of operations, a reduction in 
their dimensions and costs, a simplification of interactions 


1 On applications of computers to noncomputing problems see 
S. S. Lavrov, and L. T. Goncharova, Avlomaticheskaya obrabotka 
dannykh: khrananiye informalsit v pamyati EVM (Automatic Data 
Processing: The Storage of Information in the Memory of Com- 
puters), Moscow, 1971. 
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sex kiss a 

able mathematical methods; . ,necial- 

the training of a growing number of computer special 

ists and especially of operators and programmers; 

^ growing use of time-sharing methods and >^1^ ap- 
plications which require an integration of information sys 

terns with communication systems; 

the automatic allocation of machine time among mime 
reus clients which permits the fullest possible use of ma- 
chine capacity as well as an economising of ^ch cl.en s 
lime, since under “time sharing and real tunc : c nd 
lions clients are able to receive information quickly Horn 
a common source and also to exchange information, 

* “eduction in the cost of collecting, storing , proce-m* 
and transmitting information made poss.bie by the Reduced 
rn , t 0 f computers themselves as well as of software ana 
also by a rational allocation and utilization of machine 

'^Documentation devices which arc employed work 

with information systems are also developing , ™“Uy. 
Depending on their purpose, they may be divided into 

^Th/fiXwtors to the recording of information in docu- 
ments, and the preparation of original versions ^ docu- 
ments (pencils, pens, typewriters, stenographic 
dictaphones, drafting instruments and devices, drafting sets 

an Tl“ a second refers to equipment for the duplication of 
documents (devices for photocopying, photochemical, mi- 
cromineograph, electrographic copying, thermographic copy- 
ing photoelectronic copying, and operational po ygrap 
devices such as offset, rotary, and hectographic prying). 

The third refers to means for storing and grouping docu- 
ments (archive and filing card devices). disse- 

The fourth refers to equipment for P™****"* “ansport- 
minating documents (numbering devices, stamps lra 
ing devices, postage stamping and sorting machines, dc 
for sealing and opening envelopes, etc.). 
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Software also belongs in this category. It refers to ma- 
chine programs, mathematical methods and models. A li- 
brary of programs consists of programs for entering and 
displaying information, programs governing the work with 
information blocks, and special programs for information 
processing. 

An overall set of machine programs contains a flow chart 
representing individual programs and the individual opera- 
tions contained within each block as well as the initial 
and terminal addresses of operational memory cells. It re- 
gulates the allocation of initial and intermediate informa- 
tion among external recording devices, indicates the code 
numbers of these devices, the sequences attached to such 
information, a scheme for allocating input and inter- 
mediate information in operational memory, the sequence in 
which information is entered into the machine and the 
nature of the carriers employed for that purpose, the priority 
attaching to its processing by various subsystems of the 
regulation object, the frequency of information inputs into 
the machine and information outputs on printing devices, 
the sequence of information processing, and the methods 
of control that provide for the reliability of calculations. 
It also includes instructions for solving the given problem 
on a computer within which the work of the operator be- 
hind the machine’s control terminal is specified, as are 
provisions for emergency interruptions. 

Software represents the most labor-intensive component. 
The preparation of a single program written in machine 
language requires approximately six man-months of labor. 
In view of the large number of programs that are employed 
in information systems it is not difficult to imagine the 
very great, labor intensity of this work. In order to reduce 
expenditures on the development of software arrangements 
are currently being established for cooperation in both the 
writing of programs and their utilization. In addition dif- 
ferent proposals are being considered for a multiple attri- 
bute classification of programs and of economieo-mathema- 
tical methods and models. 1 

Cf., T. Chernyak, Analiz i sinlez sistem. v ekonomike (Tin? 
Analysis and Synthesis of Systems in Economics), Moscow 1970, 
n .112. • * 
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The effectiveness of information systems and hence of 
Automated Management Systems (AMS) depends to a large 
extent on the selection of programs and on their quality, 
in this connection, V. M. Glushkov observes that Tt is evi- 
dent that an Automated Management System that operates 
only with primary information (it supplies only primary 
information to managerial personnel) ceases to be a re- 
gulating system and is of no practical interest. Ihe effective- 
ness of Automated Management Systems and then- 
power and usefulness depend on the selection of programs 
that are employed in processing primary information. Iheir 
assortment must be sufficiently large and should make 
possible processing at various levels of complexity. The 
regulating power of the system increases as does its pro- 
gram library and as its programs make possible a more 
comprehensive processing of data . 1 

Mathematical methods of transforming information are 
applied whenever the factors that influence the solution ol 
the problem arc known and the values of these factors may 
be established quantitatively. In such cases, linear, non- 
linear, and dynamic programming arc employed. Whenever 
full information concerning factors influencing decisions is 
not available methods of operational research are employed. 
Probability theory is employed in situations that are asso- 
ciated with large numbers of homogeneous phenomena, 
each of which may occur in the form of different variants 
each time, provided that its probability may be expressed 
in terms of a number. The analysis of information concern- 
ing such mass phenomena and processes is carried out with 
the help of statistical methods. 

There exist other methods of information processing as 

well. They include: , 

the method of variation analysis in which a number ol 
series of varying indicators are juxtaposed. For example, 
data concerning time expenditures associated with a parti- 


1 V. M. Glushkov, Puli razvitiya vychislitelnoi tekhniki i sistem 
matematicheshogo obespecheniya (Approaches to the Development 
of Computer Technology and of Software Systems). In Avtomati 
zirovannlye sistemy upravleniya (Automated Management Systems), 
Moscow, 1972, p. 177. 
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cular type of activity that may vary in accordance with 
the age, sex, and education of the worker; 

graphical methods in which tables as well as diagrams 
and statistical graphs are employed. These methods are espe- 
cially useful for the study of interdependences in correla- 
tion analysis; 

correlation methods which are applied to the study of 
forms of interdependences (of the changes in the average 
values of a particular attribute that correspond to a number 
of successive changes in another attribute, and of the sta- 
bility of that relation which is described by the numerical 
values of correlation coefficients) ; 

dispersion analysis which makes it possible to calculate 
the average error of a general average value, instead of 
individual average errors (averages of each variant). 

In cases in which factors are present that cannot be ex- 
pressed quantitatively logical methods are employed, such 
as logical proofs and refutations, and especially, heuristic 
methods, which are based on the creative thinking of the 
human mind. 

Mathematical models are widely employed as a means 
in information work. 

Mathematical models of decisions contain an objective 
function (a criterion of optimality) and a set of constraints. 
In the course of selecting a solution that is optimal from 
the point of view of the given criterion, a solution is found 
that corresponds to either the greatest value (in maximiz- 
ing problems) or else, the least value (in minimizing pro- 
blems) of the objective function. Objective functions may 
serve as a basis for selecting an optimal solution with the 
help of a mathematical model, only when they are them- 
selves formalized. As for the constraints they also repre- 
sent a mathematical formalization of conditions within 
which a solution is selected. 

There exist a wide diversity of mathematical models, in- 
cluding linear models and models of dynamic programming, 
nonlinear models, integer models, probabilistic and statis- 
tical models, models based on the theory of games, net- 
work models, simulation models, etc. The diversity of mo- 
dels makes it possible to solve the most diverse regulation 
problems provided, of course, that they do lend themselves 
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to a sufficiently rigorous definition and do lend themselves 

to formalization. , , Kq 

A valuable development concerns the use of models based 
on signs, and in particular, of models in which information 

is represented in terms of numbers. Numerical models are 
represented on digital computers. Iheir advantages derive 
from the fact that the input on which they are based 
(numbers) do not create fundamental constraints on possi 
bilities for modeling and on the range of objects being 
modeled. This is because the models are based on codes 
and numbers that do not possess any substantive com 
straints. Model parameters that are represented in the Mor n 
of a language of signs, are entered into the computer in 
the form of an information program representing codes. 
The universal nature of information modeling explains the 
universal nature of the informational possibilities ol di- 

8 In such a context, however, constraints that currently 
derive from the inability of formalizing many social phe- 
nomena and processes represent a very substantial con- 
straint on modeling with the help of computers- These phe- 
nomena and processes are associated with the activity 
persons, with their thoughts and feelings, actions and ^ be- 
havior, whose formalization is either impossible or else is 

possible only to a limited extent. 

Norms and normative rales represent still another means 
for influencing the information in information systems 
The creation of a scientifically grounded normative base 
is a necessary prerequisite for the design and creation o 
effective information systems, particularly m the sphere oi 

* 1 Normative rules constitute the fundamental information 
that regulates the production process and places it j wtiun 
a definite context and also defines the optimal quantity and 
quality of material resources and labor resources that are 
required for carrying out both a given overall production 
process and its individual components. If noim* a 
mative rules are not scientifically grounded then they 
serve as a source of misinformation once they are entered 
into a computer’s memory and provide a distorted picture 
of production. Consequently they do not increase its 
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effectiveness and the rationalization of resource utiliza- 
tion. 

The normative foundations of information systems include 
not only norms and normative rules but also the meth- 
ods through which changes are entered in their values 
following changes in the object of regulation and the order 
in which this is done. They also include classificators of 
information, methods for standardizing documents, and 
methods for collecting, storing, processing and retrieving 
information. 

The creation of a normative base for information system 
avoids a situation in which normative data are contradictory 
and refer to different attributes, it provides different regu- 
lation services with common normative rules and norms for 
the solution of their information problems, and frees mana- 
gerial personnel from labor-intensive operations associated 
with the keeping of ail kinds of filing systems thus making 
it possible for them to devote more time to creative work. 

Ultimately, of course, the effectiveness of such systems 
depends on the individuals who create and apply technical 
and other means for working with information, on their 
training, positioning, and attitude towards work. 

6. INDICATORS. THE EVALUATION OF OUTCOMES 

Information systems must meet certain definite stan- 
dards. They must correspond to the class of regulating sys- 
tems that they serve and must possess a structure that is 
able to provide for its own self-organization, self-regulation, 
and self-adaptation. Their necessary properties include an 
appropriate proportionality of the intensity of data proces- 
sing operations with the speed at which they are entered; 
consistency in carrying out a specified sequence of opera- 
tions and procedures for transforming information within 
each of its elements; an integrative aspect that makes it 
possible to transform information in complex manners; 
stability in the sense that such a system is able to accept 
both internal and external perturbances, without chang- 
ing its own structure; and selectivity in the sense of a 
capacity to respond to the type of information that is need- 
ed for a given regulation process. 


Indicators that describe the work of a system include the 

f °it°s productivity (minimal total expenditures of time trans- 
forming a given volume of information and establishing its 

re \t^ th roughout capacity (the capacity of a system to pro- 
cess information in forms that are convenient for decision- 
taking: the number of literal and numerical signs per hour) ; 

its computational capacity (the total number of opera- 
tions per hour); „ . . , . ... 

its speed of operation (the quantity of information that 

is processed during one hour) ; 

its capacity (the quantity of information circulating with- 
in a system per unit of time); , . . 

the cost of a unit of information (primary and derived) , 
the level of automation of the information transformation 
process both in subsystems and for the system as a whole; 

system’s repayment time. , 

The values of these indicators depend on the systems 
structure, the scheme governing the technological transfor- 
mation of information, the composition of the system, the 
speed of operation and stability of its components and the 
degree of automation of information processing, as well as 

other factors. . 

Their economic effectiveness is the most important mea- 
sure of information systems. Frequently it is determined 
through a comparison of benefits with expenditures. In such 
cases it is often forgotten that information systems produce 
substantial improvements in productive and managerial 
activities even in those cases when their introduction does 
not reduce the direct managerial expenditures. 

In estimating the economic effectiveness of information 
systems it is necessary to recognize that each outcome of 
labor’s activities and each useful thing may be seen from 
two points of view, namely, from the point of view of qua- 
lity and from the point of view of the quantity of labor 
expenditures that it requires . 1 In the case of information 
work the quantitative aspect is expressed in terms of the 
relation of the user to the information that is produced, 

1 CL, K. Marx, Capital, Vol. I, p. 43. 
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since it is designed to he useful to him. An evaluation of 
the outcome of information work from such a point of view 
does not depend on the specific quantity of labor that has 
been expended on obtaining information hut is considered 
only from the point of view of the usefulness of the re- 
sulting effect. That effect is primarily determined by two 
indicators: the extent to which specified objectives have 
been met and the extent to which the use of information 
systems is convenient. 

A lack of correspondence with objectives is produced 
either by an excessive abundance of information, or else an 
insufficiency of information. 

Redundant information makes it impossible for the user 
to employ the knowledge that he receives in the particu- 
lar form in which it is presented. Before he can employ 
this information he finds it necessary to process it once 
again and to carry out one more cycle of information work. 
It is possible to reduce the volume of information to that 
minimum which is required by an optimal regulation in a 
number of ways. These include the aggregation of indica- 
tors and a consideration of admissible deviations from spe- 
cified parameters. 

Insufficient information causes clients to turn to other 
sources and essentially to organize a new information sys- 
tem that he would find adequate. In order to define the 
needed measure of comprehensiveness of information it is 
necessary to define with precision the sphere of competence 
of clients and the range of their interests as well as the 
type of managerial problems that they are seeking to solve. 

it is possible to estimate the degree of economy derived 
from information systems through a consideration of the 
outcome of information work from a quantitative point of 
view, i.e., from the point of view of corresponding expendi- 
tures of social labor. An analysis of production expenditures 
and of revenues received makes it possible to judge the 
profitability or else the losses attaching to its utilization. 
It is generally considered that the economy derived from 
an information system is expressed concisely in terms of 
the costs of production per unit of information that is pro- 
cessed and also the influence that the work has on the out- 
come of the enterprise's production activities (on its costs 
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Of production, its profit, etc.). In evaluating an information 
system, however, it is also important to know to what pai ti- 
tular factors such economies may be attributed. 

These factors include a capacity to solve new problems 
that could not be solved earlier with the help of traditional 
methods, further improvements in the technology of in- 
formation work, the orderly organization ol primary intoi- 
mation, and applications of modern technical means and ol 
mathematical and information software. 

In short, the economic effectiveness of information sys- 
tems is measured not only in terms of a high quality o 
the resulting information or else of lower expenditures on 
its production, but in terms of both. A due consideration 
of this fact at the stage of preliminary designs and design 
calculations will increase the extent to which the creation 
of information systems is economically justified. 

In automating information processes, increases m the cl- 
fecliveness of individual subunits should not reduce it in 
others, and the objectives of such specific objects as enter- 
prises, for example, should basically coincide with those ol 
society. If their automation does correspond to the interests 
of society but does not accord with the interests of the gi v ei | 
system the workers of the corresponding collective will 
not he interested in automating the regulation structure, si- 
milarly in the reverse case society as a whole will not be- 
nefit from it. . 

It should be noted that at the present time there still do 

not exist any fully satisfactory methods for evaluating the 
effectiveness of automated information systems. As a rule 
existing methods tend to overestimate the resulting effect 
by ascribing the results of many other positive changes in 
production to the new system. Accordingly ways should be 
found to identify and estimate the “net effect of informa- 
tion systems. , , 

The factors that determine the forms, methods, and rates 

of automation systems include the level of development of 
science and technology, the specific properties of the given 
object, the existence of corresponding experience and per- 
sonnel. and the availability of needed devices, and equip 
ment as well as of material and financial resources, hach 
of these factors emerges and develops at different times 

16 * 
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and within different subunits of the social organism. Ac- 
cordingly, automation should be approached concretely and 
the methods, means and rates through which it is to be 
carried out should be analyzed in specific terms. In some 
cases a rapid introduction of automation will be effective, 
while in others it is more appropriate to spread it out over 
time and introduce it in stages as the necessary conditions 
emerge. 

The effectiveness of information systems is intimately 
associated with such attributes as their reliability and fle- 
xibility. Only a reliable regulation system, which is able 
to withstand the perturbing influences that it continually 
experiences, can be effective. Reliability is achieved through 
the use of high quality equipment, a high level of train 
ing of the specialists who employ it, and a precise organi- 
zation of their labor activities and interactions with each 
other as well as discipline and sense of responsibility for 
the tasks that are assigned. 

The following may serve as criteria of reliability: the 
length of service of devices and of the system as a whole; 
the probability of its uninterrupted operation within a given 
time interval; the acceptable limit of unreliability of 
information being processed and of technical resources as 
measured by the sum of the time intervals of uninterrupt- 
ed operation. The problem of reliability is becoming in- 
creasingly acute because the growing complexity of infor- 
mation systems tends to reduce it. 

The reliability of information systems may be increased 
through the use of reserve duplicating devices in processing 
information, of special devices for identifying and correct- 
ing errors, and of effective methods of control designed to 
avoid losses of information. 

Systems’ reliability may also be achieved by designing 
it in terms of an hierarchical structure in which the num- 
ber of levels depends on both the character of the object 
of regulation and the degree of its complexity. In such 
case, each level is relatively autonomous. It identifies the 
tasks and objectives of the level below on the basis of ob- 
jectives that are identified by the higher levels. Disrup- 
tions in the operation of one such level do not produce a 
disorganization of the entire system, since its functions arc 
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It is the outcome of a system’s functioning that serves as 
the principal factor in integrating it and providing for its 
effectiveness and reliability. For only information feed- 
back from such outcomes is able to produce signals con- 
cerning the system’s deviations from programmed ob- 
jectives and specified parameters. 

The programmed outcome and the actual outcome ope- 
rate as two interdependent normative factors that govern 
the system. More specifically the first serves as the objec- 
tive towards which the course of the system is directed, 
while the second serves as a landmark and a stage on a 
path leading to the specified objective. The difference in 
values provides an indicator of the system’s deviation from 
the specified objective. This will be perceived by the regu- 
lation subsystem and subsequently serve as a motivation 
for initiating regulation activities aimed at overcoming 
prevailing deviations. 

* «■ * 

In defining the most general trends in the development 
of automated information systems for the next 10 to 15 years 
one may expect an increasing orientation of such systems 
on the information needs of decision-taking, an increaso in 
their influence on regulation processes and systems, an in- 
creasing orientation on systems approaches, a growing com- 
plexity and range on the part of the systems themselves, 
and an increasing capacity to encompass wider sectors and 
entire spheres of social life in terms of complex structures. 

7. IS SOCIAL CYBERNETICS FEASIBLE? 



1 he theoretical foundations of Marxism-Leninism and 
achievements of regulation science and of information theory 
as well as of the material basis provided by modern tech- 
nology suggest that the possibility now exists that social 
cybernetics will emerge as a specific science whose object 
is to study the quantitative, formal-logical and technical 
aspects of work with social information. 

Let us recall that cybernetics studies information inva- 
riants of primarily technical systems. Partly successful at- 
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system within which exchanges of energy take place both 
among the subsystems that compose it and with its envi- 
ronment. This refers, moreover, to a self-organizing ther- 
modynamic system, that is to a system possessing a capa- 
city for maintaining its internal structure at a given level 
or else improving it. The system possesses such a capacity 
through the operation of regulation constraints, that is the 
set of physical and chemical constraints that maintain en- 
tropy at a constant level or else reduce it. Processes that 
lead to the defining of regulation constraints are interpret- 
ed as regulation processes. Regulation is associated with 
a recording of relationships or else an auxiliary restructur- 
ing or else of an additional ordering of the regulation ob- 
ject. As for processes that monitor, identify and record 
properties, i.e., permanent and changing relations as well 
as the organization of the overall set of constraints they are 
i n f orm a L i on proce sses . 

Because it is a basic attribute of regulation activities, in- 
formation operates symbolically in changing the properties, 
structure, and functions of the system. 

P>. B. Melik-Shakhnazaryan is the author of an original 
attempt to apply a cybernetic information approach to pro- 
blems of social regulation . 1 

In particular, the author formulates a number of laws 
governing the “cybernetics of society”, namely: 
the law of growing information within a system; 
the continual increase in the quantity of information with- 
in any optimized homeostatic system as a result of the 
law of the growth of information: 

the need to create within regulation systems data blocks 
representing permanent information and relationships that 
reflect the material state of a given system as a basis for 
its existence in an optimal state; 
the law of feedback relations; 

the law of optimal regulation, which is a process that 
provides for a maximum growth of information within all 
positive sets of the social regulation system; 


1 Of., B. B. Melik-Shakhnazaryan, Kibernetika obxhchestva (Tho 
Cybernetics of Society). In Vestnik obshchestvennykh nauk (Bulletin 
of Social Sciences), Erevan, 1970, No. 12, pp. 49-62. 
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the law of direct relations; in all situations in which a 
transformation and immediate dissemination of information 
is not required or not appropriate it must be transmitted 

directly to interacting objects. 

It may be seen that B. B. Melik-Shakhnazaryan views 
the “cybernetics of society” as a set of laws governing the 
accumulation, transmission, and utilization of information. 
One may question the number of these laws and the exact 
formulation of each of them, but the idea itself of an in- 
formation approach to society does not raise any doubts. 

Another author who studies the developments of social 
cybernetics is M. Bagrad, who defines social cybernetics as 
the science concerned with laws governing purposeful acti- 
vities relating to an optima, l transformation of society as 
a complex dynamic system on the basis of an expanded re 
production of information and its exchange in accordance 
with the principle of feedback relations between subjects 
of regulation and objects of regulation with the help of 

computers. 1 . . . , 

It seems to us that this definition is excessively wide, 
since the laws governing purposeful activity in accordance 
with an optimal transformation of society are being stu- 
died by historical materialism and Marxist sociology (the 
more general laws) and the theory of social regulation 
(this refers to specific applied laws). 

As for theoretical cybernetics it represents a mathema- 
tical and formal-logical science that studies those laws ol 
regulation in living nature and society and technology that 
do lend themselves to formalization. In such a context so- 
cial cybernetics may be formalized only as a science stu- 
dying the laws governing the regulation of society (pur- 
poseful operations on society) from a quantitative and for- 
mal-logical point of view. This is precisely the reason why 
social cybernetics cannot be a comprehensive science con- 
cerning the regulation of society, since to a very large 
extent the latter is associated with non-formalizable phe- 
nomena and processes. 

i~u Bafrrad, Nauchnoye upravlenhje obshcheslvom v aspekte 
klassifikatsii ego struktumykh element ov (The Scient.fic Regulation 
of Society from Ihe Point of View of a Classification of Its Struc 
lural Elements), Riga, 1973, p. /. 








Most probably social cybernetics encompasses the set of 
problems that concern the quantitative aspects of the qua- 
litative contents of social information , and the set of me- 
thodological and technical means for its collection, proces- 
sing, and storing and utilization, including the specific ma- 
thematical framework and “assortment'’ of linguistic means 
able to adequately reflect the specific quantitative parame- 
ters of social systems at various levels that are important 
for purposes of regulation. 

This refers, moreover, to a science whose theory is a 
generalization of information processes taking place both 
in socialist and in bourgeois societies. Before such a gene- 
ral theory can be created and before specific aspects of 
social information can he formalized a number of difficul- 
ties remain to be overcome. Among these the most impor- 
tant arc about the absence of mathematical and formal- 
logical means able to reflect the qualitative contents of so- 
cial processes with sufficient accuracy and in the form of 
quantitative indicators. 

Nor should it be forgotten and this is very important, 
that the contents (meaning and value) of social informa- 
tion possosse a clearly expressed class orientation. It has 
already been noted that this calls for a Party objectives- 
oriented and class-oriented analysis of social information. 

It is well known that the theoretical basis of a scientific 
regulation of society is provided by Marxism-Leninism and 
the entire range of social sciences, which offer primarily 
a qualitative representation of social processes. In carrying 
out qualitative studies of a society and in processing the 
corresponding results social sciences serve as a basis for 
the identification of the “behavior” of social systems as a 
whole and of their concrete subunits, as well as the laws 
of behavior that govern the corresponding trends. This 
makes it possible to regulate social processes in a socialist 
society and to forecast their course over specific time hori- 
zons. 

The problem that is now defined refers to the carrying 
out of a quantitative analysis that will substantially sup- 
plement and add to a qualitative analysis and that 
will provide a precise quantitative basis for scientific regu- 
lation activities. Academician V. S. Nemchinov has observed 
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that “by analvzing our historical experience it is pos- 
sible to show that Marx's and Lenin’s qualitative forecast 
has served as a leading landmark and is now carried out 
and embodied in the socialist system. At the present time 
the socialist system requires one more supplementary qua- 
lity namely precision in the quantitative guidelines lor the 
regulation of the economy”. 1 For our part we would add 
this: not only the economy, but all other societal proces- 
ses, and specifically social and spiritual ones. 

Social systems arc exceptionally complex and this mani- 
fests itself in the fact that within each system a very large 
number of elements interact that may find themselves m 
the most diverse states, each described by a variable, these 
variables may be expressed as vectors, scalars, matrices, 
and logical or mathematical functions as well as in the 
form of frequency distributions. 

These elements and element states and the corresponding 
variables are characterized by great variability while the 
range of their variation is unequal even though its average 
value is small. It should be added that the diversity of the 
relations among objects and in their states is such that as 
the latter vary, the number of variables expressing the 
state of the overall system increases enormously. # 

All the factors that are expressed in terms of variables 
are interdependent, and there exist a very large number of 
correlations and dependences among them which contain 
relations of coordination and subordination as well as ge- 
netic relations, in which a given factor, a determining one, 
creates another one, which is determined. In view of the 
nonlinear character of causal relations in social objects, 
moreover, it is often quite difficult to identify the determin- 
ing factor (or corresponding groups of factors) and the 
measure that indicates the extent to which each factor in- 
fluences the others within the system as a whole. In short 
it is quite difficult to carry out a measurement or else a 
joint measurement of the operation of factors. 11ns is be 
cause of the differences in their nature, in their intensity, 
and the characters of relations among them. 

i v S. Nemchinov, “Ekonomicheskaya informatsiya” (Economic 
Information). In: Sistemy ekonomicheskoi informaisn (Economic 
Information Systems), Moscow, 1967, p. 10. 
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All components in social systems, as well as their states, 
processes, relations, are associated with the affairs and acti- 
vities of individuals and particularly the relations among 
are mutual only at an aggregated level, and which reflect 
integrative aspects as well as conditions in general trends 
and social laws. This produces a certain indeterminancy in 
the course of social processes. At the same time the acti- 
vities of individuals and particularly the relations among 
them and their thoughts cannot be represented either on 
numerical or else on ordinal scales. It should also be ad- 
ded that specifically human methods of perception and of 
utilizing information (filtration and evaluation, the selec- 
tion of alternatives, the nonunique correspondence of search- 
ing procedures, associativity and the utilization of mo- 
dels and numerical forms as well as of simple counting 
forms) do not lend themselves to precise quantitative des- 
criptions. 

In such circumstances it is especially important to clear- 
ly formulate the task that the given subject of regulation 
is expected to carry out. Only a precise unambiguous spe- 
cification of the problem will make it possible to select 
from a frequently very large volume of information those 
variables that bear the relation to the task that has been 
specified and that are necessary and sufficient for its solu- 
tion. The values of these selected variables, taken together, 
constitute that specific information that is necessary for re- 
gulation or, to be more specific, for a given regulation activity. 

This is the way in which a system of quantitative indi- 
cators of social life lias developed without which the func- 
tioning of society itself is not possible, particularly of con- 
temporary societies. Societies cannot normally function and 
develop without verifying and controlling themselves and 
without expressing the results of their activities in the pre- 
cise and accurate language of numbers and the language 
of mathematics. Thus in the course of the development of 
society and of labor and communications among persons 
there emerged the first social information systems, which 
with varying measures of accuracy reflected in mathema- 
tical quantities the state of society and the outcome of the 
activities of individuals in different spheres, particularly in 
the economic sphere. Book-keeping and the methods of 
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a very large number of social objects, each of which is 
highly specific and individual in many respects. Yet the 
solution of such a problem is made simpler by the fact 
that the entire set of social objects may be classified 
on the basis of common structural and functional charac- 
teristics. Indeed, there is much that is common and similar 
in such objects as society’s subdivisions into Union re- 
publics, Autonomous republics, territories, regions, districts, 
cities, and rural communities. There is also much in com- 
mon in the objects of sectoral divisions, ministries, com- 
mittees, production and other associations, enterprises, and 
organizations. 

It therefore seems to us that the initial step in creating 
a theory of social cybernetics calls for a scientific classifi- 
cation of social objects and an identification of different 
types, classes and basic traits and parameters of such ob- 
jects, as well as a search for the quantitative values of those 
parameters that are necessary for regulation. Tlie creation 
of standardized information systems will make it possible 
to develop standardized regulation systems that correspond 
to these objects and to bring them into operation in ways 
lliat will take into consideration specific individual traits 
of the corresponding objects. In short wc are referring to 
the creation of an interrelated system of social models and 
algorithms of standardized regulation systems that will 



make it possible to organize the effective functioning and 
development of different subunits within the social organ- 
ism on the basis of the most modern technical equip- 
ment. 

At a time when the organization of information proces- 
ses is increasingly based on computer technology one of 
the important and difficult problems is to embody social 
information into forms that arc convenient for processing 
with the help of computers. 

Yet only the very first steps have been taken in deve- 
loping the specific mathematical framework that is useful 
for processing social information. 

Social information is embodied in specific texts, which 
may in principle he reduced to a common language that 
lends itself to formalization. A possible approach to such 
a formalization is an analysis of texts in which the diver- 
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The types of such programs are quite diverse. They in- 
clude pattern recognition, searching, grouping, ranking, ag- 
gregation, disaggregation, defining dimensionalities and 
translating into different dimensionalities, the specifica- 
tion of addresses and transmission of information, the 
creation of models and their solutions, and the complex 
processing of data. This refers, in short, to the development 
of a system of both general and specific programs. 

Social information serves all types of social regulation 
as well as all units and levels of regulation. The corres- 
ponding requirements can be met by complex information 
rather than by a particular type of social information, it 
follows that it is important to organize systems of collec- 
tion and processing of information in such a way that they 
may be applied to a complex processing of the entire as- 
sortment of its indicators. Today matrix models of social 
information are being developed that limit its comprehen- 
sive utilization and do not make it possible to apply it at 
different levels of regulation and to solve different types of 
problems. A linkage of quantitative indicators describing 
different aspects of social objects may be assisted by mul- 
tiple factor models whose development today is at an early 
stage. The creation of such models will make it possible to 
increase the effectiveness of the utilization of information 
substantially as well as to reduce the time that will be re- 
quired for its retrieval and processing. 

The mathematical modeling of regulation processes makes 
it possible to solve problems relating to the optimiza- 
tion of the dimensions and structures of regulated and re- 
gulating systems, to modes of operation and critical values 
of their basic parameters, as well as problems relating to 
information processes. Modeling makes it possible to de- 
velop different variants of regulation systems and to com- 
pare them in order to select the best. In short, when based 
on a reliable system of social information, mathematical 
modeling is an important means for improving regulation 
systems. 

It should be noted that today mathematics is developing 
confidently into directions that make it possible to meet 
the needs of sociology and of social regulation. Important 
changes have taken place within mathematics in recent 
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decades. Nearly all applied areas have experienced the 
influence of probability theory, whose role m contemporary 
mathematics has grown enormously. New branches ol ma- 
thematics have developed, including the theory of opera- 
tions research, mathematical logic, mathematical program- 
ming, functional analysis, the theory of graphs, optimal 
control theory, and abstract automata. This has certainly 
increased substantially the possibilities of mathematical 
methods in sociology and in the analysis of social intor- 

m Th ^‘qualitative analysis of social information provides 
a basis for applying quantitative methods of analysis, tor 
it is the identification of the contents of information and 
of its purpose and usefulness that makes it possible to de- 
fine the sphere of application of these methods and their 
effectiveness in solving regulation problems. IJie applica- 
tion of quantitative methods then makes it possible to ar- 
rive at new conclusions. 

The specific importance of quantitative methods d ernes 
from the fact that they make it possible to define the 
optimal information (the measure of the degree to which 
it is necessary and sufficient) for solving particular pro- 
blems. This refers, of course, to a rigorously mathematical 
optimum that is best for the given conditions and con- 
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A diversity of specialists participate in information work 

who communicate with each other in different scientific 
languages. Since mathematical conceptions possess unique 
meanings, mathematics serves as a common language lor 
different specialists working with information. . 

Let us emphasize once more that a quantitative analysis 
of information yields positive results only after its qualita- 
tive aspects have been identified. Quantitative methods 
alone will not identify the essence of the social processes 
that are reflected in information. Only a substantive socio- 
logical Marxist-Leninist analysis makes it possible to iden- 
tify the class and social nature of phenomena. Such an 
analysis makes possible a scientific approach to the selec- 
tion of information that is to be subjected to the corres- 
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epistemology will inevitably produce a situation in which 
the selected information will be useless for regulation acti- 
vities even if the most modern mathematical means are 
employed in processing it. In working with social infor- 
mation the most important task is to express the social 
nature of phenomena, and this presupposes a scientific 
view of the world on the part of the researcher that is 
guided by dialectical materialism. 


CHAPTER Vltl 

INFORMATION, MAN, AND COMPUTERS 


The outcome of design activities in the creation of au- 
tomated information systems largely depends on a correct, 
definition of the respective roles of individuals and oi com- 
puters and of their rational, interaction within a man- 
computer” system. Let us examine that system and com- 
pare the capacities of man and of machines m working 
with information. 


i. MAN AS THE CENTRAL LINK 
IN “MAN-COMPUTER” SYSTEMS 

Computerization is an essential factor in the socio-eco- 
nomic. technical, and spiritual progress of mankind. I he 
introduction of computers into all spheres of human acti- 
vity is taking place on an increasingly comprehensive 
scale. Today computers are not only a powerful computa- 
tional Instrument and a means of storing and processing 
very large volumes of information, but also a means for 
assisting the intellectual activities of man. Under the in- 
fluence of computers changes are taking place in the struc- 
tures of thought processes, in the organization of Physical 
and intellectual labor, and in the sphere of knowledge and 
education and the spiritual world of man 

“Man-computer” systems have emerged m the course of 
computerization. They represent a powerful instrument of 
learning and of obtaining and processing information. In 

17 * 



their most well-delinealcd and promising form they have 
emerged in connection with the third generation of compil- 
ers which arc able to simulate a relatively wide range of 
logical operations that are characteristic of the human 
nind. At the present time intensive studies are taking 
dace of man’s interaction with machines within such a 
context. This is accompanied by lively discussions concern- 
ing the respective role of each. 

G. L. Smolyan notes three aspects of man’s interactions 
with computers. 

First, the socio-economic aspect of development and in- 
troduction of man-machine systems and complexes; this is 
a problem of the social effectiveness of computerization. 

Second, an optimization of the functions of man and 
computers, an engineering and psychological servicing of 
the system and an analysis of the psychological factors at- 
taching to the new phase in the automation of intellec- 
tual activities. 

Third, a theoretical cognitive aspect of the integral nature 
of man-machine intellects and of associated problems, re- 
lating both to human and machine (artificial) intelligence. 

We will consider only one question, namely, the interac- 
tion of man with computers in work with information. 

“Man-computer” systems constitute integrated systems 
whose properties are more than a simple sum of the pro- 
perties of its components. They are able to solve problems 
that neither man alone nor machines taken alone can solve. 
When amplified by the machine brain man’s creativity rises 
to new levels because man is freed from the carrying out of 
routine operations and is able to verify particular hypotheses 
through experiments in the course of solving regulation and 
other problems and also to enter adjustments in the course 
of his own thinking and behavior. 

The functions of the human operator within a “man- 
computer” system may vary. Man may appear in the role of 
a receiver of information originating from the object of re- 
gulation (the machine) and as its retranslate^ who trans- 
mits information from one unit within the system to another. 
He may also carry out an analysis of information and take 
decisions, i.e., develop regulating or command information. 
Man may also carry out the programming function for the 
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I operation of the entire system or of its components ^e 
develop programming information. On the basis 
tion being conveyed from the object he may carry out con- 
Wl activities over the system’s operation. Fma y he may 
carry out regulation commands, that is, carry out activities 
that are directed at the transformation of the obj 
order to bring about their movement towards their s P e ^ ed 
objective. Usually, man combines all or some of these tun 
tions and executes them either simultaneously or sequen- 

should bo emphasized that even the most surprising 
types of progress in electronic and computing technology 
cannot rcduc? the role of man He will always remam the 
central link in “man-computer systems, no matter what 

the improvements in the computer may be. It is 
creates machines. And it is lie who assigns programs to 
machines and controls and guides the course 0 *cir execu- 
tion It is man who evaluates the available alternative ac 
livtties and selects the best among them. And it is man who 
-ceiffne the force of legal power to decisions. 

Information is processed at the most diverse levels and 
in the most diveL ways. Yot ultimately all work with 
information is oriented either on responsible person i or else 
on the body taking decisions It is on man that the 
responsibility for decisions that are taken falls. That re 
sponsibility cannot bo transferred to the machine. It is pic - - 
sely 1 man who takes decisions and who considers the multi- 
plicity of political, socio-economic, socio-psychological and 
other^ factors that influence the system. These factors cannot 
be formalized and hence cannot be taken into considerati 

by The C relation of man to computers will always continue to 
bo a relation between a “subject of labor an an — 
of labor” in which computers, like men carry out different 
functions In one case, machines perform an mformation 
display function- they provide to man the information that 
Mu”the second, they generate information con- 
lainhm rerommendutiomu they offer different alternative 
solutions lo man from which lie then selects the best. In the 
third computers assume a part of the regulation functions 
leaving another part to man. In still other cases computers 
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carry out all functions bearing on regulation (this refers 
above all to the regulation of technological processes), while 
man carries out functions of control over the computer. In 
all cases the central element in the interaction between 
man and computers is an information interaction. Informa- 
tion received by man from computers, information 
models of the situation serve as a basis for the development 
HI of regulation activities. 

Man’s regulation capacities are based on his capacity for 
modeling, for reproducing in his consciousness both regula- 
tion objects and the complex system of components and 
interactions that they contain. It follows that the automa- 
tion of regulation processes essentially reduces to the crea- 
tion of automatic mechanisms that could construct opera- 
tional information models of regulation objects. Automata 
that make it possible to model the entire range of intel- 
lectual and physical processes of regulation that arc carried 
out by man, do not exist, and accordingly the issue con- 
cerning which of these operations may he assigned to ma- 
chines (given the present level of automation capacities) 
and which must remain the responsibility of operators or 
dispatchers is one that has not been solved. 

It is not possible to solve that problem without careful 
and comprehensive, psychological and social analysis of the 
capacities and experience of man that he applies to solving 
regulation problems. For man is both an intellectual and 
social being, and beyond this, the intellectual clement in 
man is itself a product of his social and historical ex- 
perience, particularly in the sphere of production activities, 
which are by their very nature social. The systems and 
complex approach that is characteristic of man and his 
capacity to perceive actual existing systems and to create 
new ones from the most diverse elements may initially seem 
to he unrelated to each other. Yet it has resulted from his 
social, and more specifically, his socio-systemic life and 
activity. It is precisely such a capacity to combine and sys- 
tematize different elements and fragments of past experience 
derived from earlier generations as well as from personal 
experience, and to mobilize and concentrate that experience 
for solving a multiplicity of highly diverse problem situations 
that makes it possible for man to solve complex regulation 
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with means and objects of labor. Such systems already con- 
tain three components, namely, “man-automatic device- 
working machine (technological process)”. A direct physical 
interaction between man and working machines is excluded 
in such cases, while information interactions are mediated 
through computers. An analysis of individual operations 
associated with the given technological processes makes it 
possible to formalize the operations that are carried out by 
the means of labor, and to assign their execution to the 
computer. Man then interacts directly with the automating 
device that receives, processes and displays to him informa- 
tion in the form of a model. The informational interaction 
between man and computers may be reduced Lo an analysis 
by man of the model produced by the automatic device, and 
an adjustment of the corresponding operations by the auto- 
matic device on the means of labor (technological process). 
There is also a physical interaction between man and the 
automatic device which reduces to a manipulation of the 
automatic device's regulating instruments. 

In his capacities as an operator of an automated system 
man works in a “dual” world. One is the real world, that 
of sensory perceptions within which he has grown and lives. 
The other is the world of symbols, codes, and signs within 
which he works. He does not feel directly the particular 
objects that he is regulating: they may be far from him 
or else, dangerous in terms of direct contact. At each mo- 
ment in time he judges the slate of the regulated object 
in terms of displays of instruments and in terms of conven- 
tional signals that ho receives from these objects. His res- 
ponsibility and his emotions are quite real, but their sources 
are not the real objects that he is regulating but rather cer- 
tain symbolic informational models of these objects. And 
even though that model may reflect the state of the object 
adequately, the operator’s activities do not always corres- 
pond to the needs for the object’s optimal functioning and 
to standards of operational action and precision. Studies have 
shown that from 20 to 53 per cent of failures in regulation 
systems are associated with errors in the work of human 
operators. 

This situation is still more complex in the case of a 
second class of automated management systems. This refers 
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, automated administrative systems such as those that exist 
• modern large enterprises, whose collectives numbei man 

thousands* M persons. It also refers to production sectors. 
The Ultimate objective of such Automated Management Sys- 

"which “e a rve g the 6 management V production processes, 
‘are combined withm a specific hierarchy of systems, brn 
gadcs (working station), production shops, ™ tor P" ses ’, 
production associations, each of " .’'fgSuoN 

and organizational' and technical ties and carry out activities 

information are automated at a level of the system taken 
as a whole Appropriate displays of information forms are 
'made available 1 to regulating subsystems and to responsible 
persons who employ it in making decisions and m earn g 
out S organizational measures and control measures over he 
executions of decisions, once more with the help ot 
mated means. 


Intellectual functions as well as functions of accepUng, 
storing and processing information play an increasing 

mmtomauTproductfon, particularly wdth the appearance 

of cybernetic machines and devices. Even though the range 

problems. To integrate these partial processes of 

whole and to link individual components and 1 ™^ ° r 
regulation into an overall system is a 
egrjied out only by human operators. As a universal receiver, 
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storer, and processor of information, and as its only user 
man serves as the principal integrating component in regula- 
tion systems. The advantages of man over computers in work 
with information are both substantial and apparent. 

There is no doubt that man possesses a much greater 
flexibility and reliability in receiving, processing and using 
information. In particular, the capacities of man in accept- 
ing information are especially important, since the capacities 
of his “sensor input” are not limited by any single mode 
of accepting signals. Man is able to receive the most diverse 
signals such as light, sound, which change in form, intensity, 
and periodicity within the widest ranges. He is able to 
receive information in the form of both direct signals that 
are addressed to him, and signals that are indirect and that ac- 
company other processes and are not foreseen by the regula- 
tion scheme itself, and is able to synthesize different signals 
into integrated systems, some of which may be stochastic 
and possess a small probability within a given situation. 

As for computers, their possibilities for perceiving iu forma- 
tion are limited by their construction and the rigid scheme 
to which they conform. They receive only those signals that 
are addressed to them and do tin's, moreover, in the con- 
text of forms that are once again defined by their construc- 
tion. 


Similarly, the advantages of man in the processing of 
information are very substantial. In fact man’s capacities 
in this respect are truly boundless. Man uses different means 
for processing information, and for its coding and decoding, 
and passess relatively quickly and relatively simply from 
one method to another. Human operators also exceed ma- 
chines in the execution of informational commands and in 
their ability to carry out control and other regulative pro- 
cesses. They are able to change programs and regulate the 
most diverse processes, passing from one system of regula- 
tion to others. Computers, on the other hand, are only able 
to carry out rigorously defined and inevitably specialized 
commands and functions of regulation and control. 

Man’s thought processes work with information in ways 
that are more economic and rational than do machines. In 
solving a problem in chess involving three figures, for exam- 
ple (king, bishop, and knight), the machine must examine 
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seauentially a number of variants that is equal to ttie num- 
£ of Toms in our galaxy. A skilled chess player on the 
other hand, will simply analyze a small number of va 

“Man’s memory and experience, which are recorded m the 

information that is stored m his bram, is far more flexible 
many sided and mobile than in the case of mKh™ t That 
information is not erased as may occur in the case ol 
formation recorded on punched tape, or on magnetic card 
nf com outers In some cases it is stored o\ci \t „ f • 
voars“n inspected recesses of the human brain without 
any seeming use. But suddenly, in an unexpected situation 
“which decisions to solve a problem cannot be postponed 
it surfaces from the brain’s labyrinths and helps lusolvmg 
practical problem. We do not even mention intuition am 
the emotional coloring of information which are altogctl 

""mTii’s ^ memory' stores' enormous volumes of the most di 
verse info motion, while the quantity and nature or that 
information depend on the level of education and on ti e 
nature of the profession and of the professional Gaining 
fhe person, as well as on liis hereditary gifts and psyche- 
logical qualities, and many other factors. 

There exist several types of memory One of them is a 
slitic memory iu which man occasionally stores %cry iai ft e 
™tm™ 0f diverse and largely f-'gniented know edge h 
he is ready to provide at any moment. Persons who possess 
•i static type of memory may develop into persons who 
IkilTed iii documentaUoIi, but it is by no moans frequently 

th Auolhl r* type* ol’memnry 'is dynamic and associative. In- 

dh" possessing this type of ™A£«c^Zty 
volume of information than persons with a static mem y 
They Possess an ability, however to combine ^ments o 
information in different ways and to mobilize then reserve 
in a needed direction at needed times. They are continuous 
Generators of new ideas and of new information, and this is 
particulariy' valuable in the case of situations required m 

le Tlken ‘by itself the type of memory that the individual 
possesses does not define his iuformational value, her in ad- 
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dition, a state of internal activity is also important, a striv- 
ing to add to one’s memory and generate new ideas that 
are then fed to other persons. 

Finally, let us turn to a few observations concerning 
reliability. There is no doubt that man tires relatively easily, 
and that this produces a loss of attentiveness and a reduction 
in the speed and precision of his activities. Nevertheless he 
is far more reliable than are machines and his capacities 
for compensations and for flexibility are very great. Man’s 
capacity to change forms of activity and to quickly trans- 
form information, make it possible for him to operate ef- 
fectively in the most diverse and occasionally unexpected 
conditions within which a machine would cease to operate. 

The reliability of the human brain is especially surprising, 
for it serves as a standard of reliability for regulation sys- 
tems. The human brain is constructed in accordance with 
an hierarchical principle. Its higher levels carry out general 
functions of regulation bearing on the behavior of the or- 
ganism, while local nerve ganglions directly regulate the 
functioning of individual parts and organs, in accordance, 
of course, with commands and sanctions of higher levels. 
Within the nervous system and the human brain, the ele- 
ment of mutual substitutability is very highly developed as 
is the mutual compensation of ganglions, tissues and cells. 
A situation in which one or several ganglions cease to oper- 
ate by no means always interrupts the functioning of an 
organism. This is not the case with machines. There inter- 
ruptions in the functioning of a particular subunit result in 
an interruption of the functioning of the entire machine and 
of the entire regulation system that it serves. 

Finally, the most important distinction between man, the 
human intellect and the machine is probably this: man pos- 
sesses a monopoly with regard to creativity and to the pro- 
duction of new information while machines are assigned 
functions of search and processing of already available in- 
formation. This does not mean, of course, that machines are 
not able to create new information. Self-teaching automata 
do precisely this, but they do it not as a result of their own 
internal capacities, but rather in accordance with the will 
of man and in accordance with a program that again was 
created by the human intellect. 
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pressing a button. Machine “creativity” represents a crude 
and very distant imitation of man’s creativity. 

Finally, creativity represents a conscious activity that is 
intimately associated with intuition, with emotional content, 
with a continual search, with happiness at successes and bit- 
terness of disappointment, and a ceaseless excitement and 
inspiration. It is only in this sense, that one should under- 
stand creativity as a prerogative of man alone. 

Machines are not able to apply heuristic methods for 
solving problems which are the most effective ones aud 
which constitute the principal distinguishing characteristic 
of the human intellect. And it is not surprising that an in- 
creasing number of scientists and specialists are saying that 
the further progress of “intelligent” technology must be 
based not on the creation of machines that carry out 
computations and other formal-logical operations, but rather 
on machines that imitate the specifically heuristic methods 
of problem solving that are characteristic of the human 
intellect. 

Here, however, we enter into still another problem area, 
namely, the respective boundaries of formalization and of 
imitation of man’s intellectual operations. If one approaches 
that problem from the formal point of view, then there do 
not exist any boundaries of formalization. That question, 
however, is precisely one of those in which a formal ap- 
proach is not appropriate. Hero a dialectical and a dialec- 
tical and practical approach is needed, and from such a point 
of view, it must be noted that there exists an enormous gulf 
between the possibility to formalize and to model the process 
of human creativity and its practical implementation. 


2. INTERACTIONS BETWEEN MAN AND COMPUTERS 
IN WORK WITH INFORMATION 


A number of trends may be clearly discerned in inter- 
preting the nature of interactions between man and com- 
puters in work with information, in regulation, and in in- 
terpreting prospects for the further development of com- 
puters, and their intellectual, informational and regulation 
capacities. 
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forming order into chaos and chooses to call them desor- 
dinators. 

G. Elgozy sees the greatest threat of computers in the 
fact that they can cause man to forget how to think. He 
views as inadmissible and dangerous all attempts to express 
social life in quantitative terms, since the machine is not 
able to imitate life even for an instant. In his view the 
quantitative measurement of a society’s qualitative para- 
meters produces a threat to the very existence of mankind, 
while the attempts that are being made to arrive at such 
measurements represent misleading acrobatics. 

While there is no doubt that Elgozy is correct in as- 
serting that it is not possible to replace man with machines 
he is deeply mistaken in denying the possibility of express- 
ing social life in terms of quantitative indicators. Both so- 
cial and all other phenomena and processes constitute a 
dialectical unity of qualitative aspects and quantitative 
parameters, and a knowledge of that unity is a necessary 
condition for scientific regulation. 

As for the computers themselves their great importance 
in identifying the quantitative parameters of qualitatively 
specific phenomena and processes in social life cannot be 
doubted. 

Second tendency. Machine thinking is not able to surpass 
the intellectual capacities of man. The principal argument in 
support of such a point of view usually concerns the limita- 
tions that attach to methods of formalizing thought processes 
and those that attach to technical means for modeling the 
human brain. Unquestionably, the range of available means 
for formalizing eloments of thinking is still very modest and 
at the present time it is primarily routine and homogenous 
logical operations that are formalized, since models of moro 
complex thought forms still do not exist nor does there 
exist a mathematics or an electronic analogue of the human 
brain. In principle, however, there do not exist any con- 
straints on the formalization of human thinking, and new 
thought operations are continuously being expressed in 
mathematical form. Already today machines are able to solve 
not only computational but also other problems, and the 
range of such problems is becoming increasingly wide and 
more diverse. 
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perturbances (adaptive systems). Self-reproducing automata 
are also being designed, as well as automata that reconstitute 
their own disrupted functions. Yet cybernetic technology is 
still taking only its first stops and its possibilities in the 
sphere of work with information are indeed grandiose. 

Third trend. Machines may exceed the intellectual capac 
ities of man and work with information more rapidly, more 
accurately, and in a more intellectual manner. However, man 
is able to control and direct the information activities of 
machines. One may agree with such a point of view, but with 
a substantial reservation, namely, by noting that while al- 
ready today machines exceed the logical abilities of man, 
this is in certain respects only, rather than in general. In 
particular machines are able to compute and to calculate 
far more rapidly than can man (by hundreds of thousands 
and millions of times), to operate with a far larger number 
of indicators and magnitudes, and to analyze, compare and 
search for vast quantities of phenomena. They are also able 
to obtain information in spheres that, are inaccessible to man 
either because of the distance of the objects being studied 
or of the dangers that they represent to health and life. 

Machines exceed man in the accuracy with which they 
perform certain operations (particularly counting operations) 
as well as in the time of uninterrupted work with informa- 
tion. Similarly, the volume of memory of modern computers 


is enormous. 

As for the control of man over computers, Lho need to 
maintain it cannot be doubted. In this connection N. Wiener 
has written: “I mean if we regard the machine not as an 
adjunct to our powers but as something to extend our 
powers we can koep it controlled.” 1 

Fourth trend. The course of development of the human 
intellect and of machine intellect is so close that in the 
long-term they will merge into a single “ integral ” intellect. 
Human intellect, however, will continue to develop in ac- 
cordance with the laws of a social order, outsido of which, 
that is, outside society, neither its emergence nor its further 
development is conceivable. As for machine intellect it is 
the product of the human intellect and of the mind and 


1 “Machines Smarter than Men?”— Interview with Dr. N. Wiener, 
US News and World Report, February 24, 1964, p. 85. 
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cnce, technology, and scientists in having produced a situa- 
tion in modern society in which monsters, namely, mega- 
machines, prevail which do not serve any human purpose. 
Their purpose is an all-absorbing interest in receiving the 
greatest possible profits for corporations that exploit this 
machine. The author describes as empty-hopes the conception 
that “they (science and technology— Ed.) alone magically 
would provide the only means of human salvation”. 1 Con- 
versely, automation develops man as a robot that carries 
out the instructions of automatic machines without thinking. 

While Mum ford has noted accurately the specific traits 
that characterize automation within capitalist societies, he 
was not able, or else not willing to understand that machines 
play a different role in socialist society, where they appear 
not as a means of increasing the efficiency of production and 
the productivity of labor, but rather as a means for the 
intellectualizat.ion of lahor and a many-sided development of 
man. It is this which explains his extremely pessimistic 
forecasts concerning the consequences of automation. 

As for the long-term outlook about the development of 
computers and the replacement of men by superintellectual 
robots, the authors of such fantastic ideas forget to ask the 
opinion of men themselves: arc they willing to sacrifice for 
the sake of machines? That characterizes mankind more 
than anything else, namely, the capacity and need for cre- 
ativity. If they are then in sacrificing his creative core man 
will sign his own death warrant and will cease to be human 
being. 

The question whether computers can undertake all human 
functions and work with information in the process of reg- 
ulation is essentially one concerning whether machines 
can think. For work with information is thinking work, and 
beyond this, it involves the highest form of that work. While 
that issue has produced lengthy discussions, it has not been 
solved. It is extremely difficult to solve it, moreover, since 
essentially we do not yet know how man thinks. 

In that connection I. B. Novik, a Soviet philosopher, writes 
that the modeling of psychic processes may develop along 
two distinct lines: either through the creation of machines 


1 Ibid., p. 4. 
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cybernetics does help to create “super-men”, but not by 
synthesizing them in test tubes and combining them in 
clever ways with transistors, but by freeing man from 
mechanical and thoughtless labor and awakening millions 
of persons to intellectual and artistic creativity. The wide 
possibilities for electronic devices appear wherever man is 
powerless, or else imperfect. “With regard to generally hu- 
man functions, however, man does not need substitutes: he 
will never want to deprive himself of the happiness pro- 
duced by creative thinking of research activities, of the play 
of intellectual and artistic gifts and of emotional pleasures. 
In short, give to technology that which is technical, and 
give to man that which is human.” 1 2 * * 

This can be stated better as follows: give to man that 
which is human and give to the machine that which belongs 
to the machine. The potentials of both man and machines, 
are truly boundless. The problem is to develop them and to 
use them in the fullest possible way. 

3. THE PROBLEM 
OF “MAN-COMPUTER” DIALOGUES 

One of the central problems associated with Lhe automa- 
tion of information processes and the rationalization of in- 
teractions between man and computers in work with in- 
formation refers to the organization of exchanges of informa- 
tion between man and computers, or stated more simply, of 
dialogues between them. 2 In a substantial measure, the ef- 
fectiveness of management depends on the effectiveness of 
such dialogues and the extent to which a mutual under- 
standing between man and machines is in fact achieved. 

There exists a number of ways for improving the informa- 
tion interaction between man and machines. 


1 G. N. Volkov, Chelovek i nauchno-tekhnlcheskaya revolutsiya 
(Man and the Revolution in Science and Technology), Moscow, 1972, 
p. 104. 

2 Cf., Chelovek l EVM: (Psikhologicheskiye problem y avtomati- 

zatsii upravleniya (Man and Computers: Psychological Problems in 

Automating Management), Moscow, 1973. This study contains a large 

bibliography on the problem (pp. 175-182). 
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is important to also create a favorable “information back- 
ground’' for work. This includes sources of information that 
do not have a direct relation to the work being carried out, 
and yet influencing those who are working. The setting 
created by the place of work, the visual properties of in- 
formation, music, etc., should contribute to an increase in 
the productivity of labor and to a rational sequence of shifts 
from work to rest. 

The process through which human operators work with in- 
formation is composed of several stages, namely, the detec- 
tion of signals, the recognition of signals, the identification 
of their meaning, their comparison with a specified regula- 
tion program, an analysis of the information that they con- 
tain, an evaluation of the situation, a decision concerning 
action, a collection of modes of action, and tho action it- 
self. Feedback signals make it possible for men to receive 
data about the outcome of actions and in this way a new 
cycle of regulation of information processing begins. 

At the present time, definite conceptions relating to in- 
formation interaction of human operators with machines 
have developed within engineering psychology. They include 
the conception of information models, of information 
searches, of equivalent subsystems, of throughput capacity, 
and of sequential activities. 1 All these concepts refer to dif- 
ferent aspects of man’s capacity and possibilities in work 
with information within machine-regulated contexts and to 
methods for optimizing that work. 

The conception of an information model is based on the 
fact that within automated systems a direct regulation of 
machines is replaced by remote regulation. 

As a result, the human operator is concerned not with 
the object itself (the equipment, technological processes), 
but with its information model. That model is constructed in 
accordance with specific rules and with the help of indicator 
devices. It constitutes, on the one hand, a reflection of the 
real processes that are being regulated by man, and on the 
other, an object of man’s direct perception. It is the model, 

' Detailed discussions of these conceptions are contained in 
A. A. Krylov, Chelovek v avtomatizirovannykh sistemalch uprarle- 

niya (Man and Automated Management Systems), Leningrad, 1972, 
pp. 50-60. 
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represent an important means for accelerating and further 
improving man’s interaction with computers. Naturally in- 
formation communications between man and computers can 
be affected not only through man’s visual perception of in- 
dicators but also through audio-signals and tactile analyzers. 
At the present time, however, indicator devices continue to 
play a central role in such interactions. 

Indicator devices include signal lamps, control measuring 
devices based on scales or dials, numerical control measuring 
devices, display screens, and mnemonic displays. These de- 
vices, or more specifically, the indicators on these devices 
are organized in accordance with specific rules and constitute 
information models of regulation objects on the basis of 
which human operators lake decisions. 

As further improvements take place in equipment and 
techniques there occurs a growth in the quantity of in- 
formation that is needed to regulate them. There therefore 
occurs a sharp increase in the number of elements that are 
represented by indicators, as well as in the means of regula- 
tion associated with a single human operator. In the case 
of air transportation, for example, the number of indicators 
has grown from 50 units in 194.0 to 100 in 1950, 200 in I960 
and already 350 in 1970. It is quite evident that the record- 
ing of information and the development of information 
modeling situations is becoming increasingly complex. 

Mnemonic schemes arc the most widely used indicators. 
They represent object of regulation by lighting indices char- 
acterizing object parameters and changes in its mode of 
functioning. As objects become more complex the corres- 
ponding mnemonic schemes become increasingly elaborate 
and the resulting large number of indicators influences the 
attentiveness of the operator and makes it difficult for him 
to concentrate on what is most important and to make ope- 
rational decisions. At the present time the so-called “con- 
ceptual models” of the regulation objects are being intro- 
duced, which define the order in which indicators should be 
consulted- that order which best corresponds to man’s capac- 
ities. Such models may be designed on the basis of logical 
relationships. This makes it possible to optimize the volume, 
“assortment”, and form of displayed information required by 
the human operator, and to adapt to him the technical means 
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capacity for effective decisions. This frequently produces a 
dangerous situation. Visual perceptibility in a wider sense, 
however, facilitates not only perception itself but also sub- 
sequent interpreting and thought processes. Such elements 
of visual perceptibility contribute to the remembering of in- 
formation, the rapidity with which a situation is estimated, 
extrapolation processes, the activation of long-term memory, 
and conceptual modeling, all of which play an important 
role in regulation. 

Frequently a scheme of regulation is designed in automat- 
ing a particular process that provides for a part of the in- 
formation about its course to be displayed to the human 
operator through the indicators of a control panel, while 
another is provided through a direct visual perception of the 
object itself. Under such an arrangement should the object 
of regulation ceaso to function correctly in several places at 
the same time, the operator will not be able to respond in 
lime. This produces a danger of a disorganization and even 
of a complete cessation of functioning on the part of equip- 
ment. That, in turn, is the basis for the regulat.ional process 
being effected from a central control position, so that com- 
prehensive information be available through indicators and 
that the process of regulation may be effected in a central- 
ized way. 

In developing new means and methods of indication ser- 
ious attention is being given to defining the permissible 
length of signal alphabets addressed to human operators 
and thus to the problem of the saturation of signals with 
information. 

Because the capacities of man’s various analyzers in 
receiving information vary, the admissible length of such 
alphabets must bo determined in accordance with the mode 
of transmission of these signals. For a given mode the 
maximal information transmitted in the form of signals 
depends on which of their parameters (dimensions) are em- 
ployed. 

The fact, that the magnitude of the maximal information 
that a signal may carry is a function of those of its dimen- 
sions that are distinguished by man, implies that as the 
volume of information contained in the signal increases, so 
must the number of the dimensions that it must possess. In 
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problems in information processing, including problems for 
which the programs are initially not known. In such cases 
human operators carry out a direct regulation of the machine 
on the basis of intermediate results of its operation. Dia- 
logues between man and computers will be based on systems 
of interpretation, in which the form of information that is 
entered and processed in the machine, is similar to the 
output language, wbilo the machine’s instructions merely 
interpret expressions in the input language. 

An ideal situation would exist if dialogues between man 
and computers could be carried out on the basis of natural 
human languages. Initially this will presumably be res- 
ponses by machines to the human operator in terms of a 
“human” voice, to be followed by the perception and under- 
standing of human voices by the machine, and then finally 
by mutual understanding, making possible a genuine dia- 
logue between machines and men carried out in terms of 
human languages. It is not difficult to imagine the scope 
of the possibilities for using electronic computer that will 
then emerge. Its use will become a part of the labor ac- 
tivities and everyday life of individuals and it will become 
an instrument as familiar as our telephones and other tech- 
nical devices. 
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new discipline has appeared. A need emerged for science 
to meet the needs of production, and for application of sci- 
ence and technology to the retrieval, storage, processing, 
transmission, and receiving of scientific and technical infor- 
mation. 

The task of scientific information activities includes the 
collection, processing and storing of scientific and technical 
information in order that it may be rapidly supplied to 
scientists and practitioners; the provision of means for ef- 
fective searches of data in spheres of knowledge that interest 
them; and the production of new data as a result of proces- 
sing data that are already available through logical and re- 
trieval systems. Informatics is concerned not so much with 
the process of receiving scientific knowledge, as with the 
result that is embodied in scientific documents such as books, 
articles, licenses, patents, etc. 

Scientific and technical information is not the same as 


scientific knowledge. Scientific knowledge refers to the set 
of knowledge that is produced by a reflection of material 
and ideal reality within human consciousness. Scientific and 
technical information, on the other hand, refers to docu- 
mented scientific knowledge entered into “circulation” and 
participating in the functioning and development of society. 
This is processed, classified and utilized knowledge, or else 
knowledge that can be utilized. It is knowledge that is uti- 
lized in communications of men with others, of man with 
technology, and of man with nature. It is knowledge that 
functions within the framework of informational-communica- 
t.ional systems that is especially selected and stored. It is 
knowledge that is utilized in the regulation of society gener- 
ally, and in the regulation of progress in science and tech- 
nology in particular. 

Scientific and technical information services represent a 


necessary condition for rationalizing and increasing the ef- 
fectiveness of scientific creativity, since it delivers informa- 
tion concerning the state of science both within the country 
and in the world at large as well as concerning discoveries 
that have already been made, current directions in research, 
scientific institutions, individual scientists, and specialists 
who are engaged in exploring a particular area. All this 
makes it possible to utilize those achievements in science 
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over a more or less prolonged time interval. In terms of 
its trend, it serves the overcoming of contradictions between 
the needs and objectives of society, on the one hand, and the 
possibilities for meeting them, on the other. The means for 
resolving theso contradictions are provided by continuing 
new developments in the field of science and technology. 
Since it is impossible to forecast accurately the time at 
which a particular new technical system will be created 
as well as its parameters, spheres of applications, and effect 
and influence on social relations, scientific and technical 
forecasts seek to identify and evaluate the general prospects 
for development in order that these prospects not be unex- 
pected and that they may be utilized as quickly as possible. 
It is thus with the identification of possibilities for the devel- 
opment of science and technology in the foreseeable future, 
and the preparation and realization of these possibilities and 
their acceleration in order to arrive at scientific discoveries 
and their applications as quickly as possible that the essence 
of forecasting is concerned. 

There exist two types of forecasting of activities in sci- 
ence and technology. The first is called normative forecasting 
and is concerned with means for achieving specified needs 
and objectives. Such forecasts constitute, in a sense, a 
movement of thought from the future to the present. The 
second moves from available scientific and technical pos- 
sibilities to new possibilities (explorative forecasting). Fore- 
casts of this type represent a movement of thought from 
the present to the future. Under normative forecasting, nor- 
mative information serves as the initial point of departure 
which determines the value and importance of the particular 
trend within a set of others in the light of objectives con- 
fronting society and of existing needs. In the case of ex- 
ploratory forecasting, which is based on information con- 
cerning the state of science and technology at the present 
time, trends are identified as well as new possibilities with- 
out regard to needs and objectives, and without considering 
the practical needs for and value of scientific discoveries. In- 
tegral forecasting under which the exploratory approach is 
complemented by the normative one, is especially effective. 

In socialist countries plans for the development of science 
and technology are elaborated on the basis of long-term 
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refers to necessary information, since decision-takers re- 
quire not raw, unprocessed information, which is always 
available in abundance and literally drowns them, but rather 
processed, deeply analyzed and generalized information. 

In practice, this distinction is generally not taken into 
account. As a result, the specific traits of scientific and 
technical information that decision-takers need for taking 
organizational decisions are not identified lo the needed 
extent. A. T. Mikhailov a prominent Soviet specialist on 
informatics, believes that scientific and technical in- 
formation must meet at least the following requirements: a 
high degree of analysis and synthesis of scientific informa- 
tion; the least possible volume for a given content without 
loss of comprehensiveness; reliability and accuracy; a fore- 
casting aspect; and the delivery of information on Lime. In 
his view, the scientific and technical information subsystems 
of Automated Management- System (AMS) must be supple- 
mented by a center of information analysis and synthesis, 
which produces scientific and technical information designed 
specifically for regulation bodies and decision-takers. 

Exchanges of scientific and technical information possess 
trails that are common with those of exchanges of any other 
type of social information. In particular one always finds 
a source and a user of information and the information and 
the environment within which the exchange occurs. Each 
component of such acts of exchange, however, is highly 
specific. 

In such cases the primary source of information is also 
frequently its creator. Scientific and technical information, 
moreover, is a result of the creation not only of specific 
currently living scientists or collectives, but also of preceding 
generations of scientists and specialists. The collective nature 
of creativity in the field of science and technology and liter- 
ature has been expressed very well by the great poet and 
thinker, Goethe: “since all of mankind should he viewed as 
a single great student, none should feel vanity with regard 
to his own skills. Isolated persons never reach their goal. . . . 

1 CL, A. I. Mikhailov, “i'odsistcmy nauchno-tekhnicheskoy in- 
formatsii”, Avtomatizirovanniye sistemy upravleniya (Scientific and 
Technological Information Subsystems, Automated Management Sys- 
tems), 1972, p. 262. 
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and technical information is quite specific. It is expressed 
with the help of the terminology employed in science and 
technology and represents a specific and familiar system. 
That system possesses distinctive ways for expressing in- 
formation (formulae, diagrams, graphs, symbols) as well as 
a high measure of terminological specificity. 

In this connection, L. 0. Reznikov, a specialist in the 
theory of cognition, notes that scientists rely on signs be- 
cause they make it possible to express the corresponding 
conceptions in abbreviated form; 

—they possess, by convention, a precise meaning, that 
is, they fully meet the requirement for a unique correspond- 
ence ; 

— they create conditions for a visual perception of theories 
and of internal relations among all iLs elements and 
parts; 

— they identify conceptions for which there are no corres- 
ponding verbal expressions in ordinary language; 

— they may contribute to the emergence of new concep- 
tions and prepare the way to the discovery of new objects, 
properties and relations within reality; 

— they contribute to the establishment of a structural 
homogeneity , and the unity of certain general laws in dif- 
ferent fields of reality; 

they favor the development of world science because of 
the inter national scope of their application. 1 

All this facilitates the exchange of scientific and technical 
information very considerably. 

Let us consider, finally, the environment and conditions in 
which scientific information is exchanged. They, too, are 
specific and constitute a particular scientific institution with- 
in which direct communication occurs. This could be a 
scientific institute proper, a scientific conference, a sym- 
posium, or a seminar. 

It has been estimated that approximately one half of the 
information that interests scientists and specialists is re- 
ceived from oral sources, from conversations with colleagues, 
reports and communications within university departments, 

1 Cf., L. 0. Reznikov, Gnoseologichesltiye voprosy semiotlki 
(Problems ol' Semiotics Rearing on the Epistemology), 1964, p. 303. 
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present, participates in a nonformal discussion. Tn the case 
of colloquia there are no official contributors, and contribu- 
tions are not followed by critiques. 

Unlike colloquia, symposia represent semi-official discus- 
sion where reports arc prepared in advance as well as ad 
hoc contributions. Participants of symposia may be present 
for only some of the contributions and may meet in hall- 
ways. As for the small number of guests who are invited to 
symposia, they are usually observers. Critical comments are 
invited in symposia. 

Conferences probably represent the most widely employed 
form of exchanges of information. One part of conference 
participants are contributors who communicate new scientific 
ideas, the results of experimental studies and of production 
experience, and reply to questions. Another part, which is 
much larger, constitutes the audience to which the informa- 
tion is addressed. Members of Lho audience may ask ques- 
tions and participate in discussions. Both contributors and 
members of the audience are subjected to a substantial in- 
formation load. In order to reduce it strict rules of proce- 
dures govern the contributors and persons participating in 
discussions and the work is divided into sections. Frequent- 
ly, conferences are accompanied by exhibits of books, sam- 
ples and graphic materials. Scientific organizations and edu- 
cational institutions frequently hold conferences periodically 
(yearly, in connection with certain dates, etc.) and frequent- 
ly such conferences adopt decisions and recommendations. 

Finally the highest and most representative form of com- 
munication are meetings and congresses that are either na- 
tional or else international in scope, at which the most im- 
portant issues relating to the development of science and 
technology are discussed and disseminated, new ideas are 
approved, and new strategics in the sphere of scientific 
research in particular fields of science and technology are 
developed. Such forms of communication as opinions are 
becoming more numerous and acquire increasing significance 
in contemporary science. Discussions circulate widely within 
science and to a largo extent lake the form of exchanges of 
different opinions. 

The content of lho conception of the “opinion” is not 
defined very precisely, and frequently it is employed in 
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Even more worrisome forecasts are being advanced. It 
has been calculated, for example, that if the current in- 
dicators of development in science should continue, then in 
150-200 years, science will require the expenditure of all 
resources that will bo available to society and the entire 
population of the earth will consist of scientists. On that 
basis, it is suggested that the rates of development of sci- 
ence will inevitably be reduced and the rates of production 
of scientific information will substantially decline. 

It cannot be stated that such a conclusion is justified, 
since it is based on the contemporary state of science and 
on current criteria and indicators in its development. And 
it. is by no means surprising, that it is being supposed that 
in the course of time criteria and indicators of the develop- 
ment of science will change. Science today is developing ex- 
tensively, for the most, part at the expense of the growth of 
qualitative indicators, which even though they are necessary 
and important, arc neither comprehensive nor exclusive. A 
turning point in science has taken place towards intensive 
and qualitative factors of development which makes it neces- 
sary to have other types of criteria in the evaluation of 
both the activities of scientists and of scientific institutions 
as well as the development of science as a whole. 

The improvement of scientific and technical information 
systems and the upgrading of the informational training of 
scientists and specialists represents an important means for 
the intensification of science. 


2. TIIE FURTHER IMPROVEMENT 
OF INFORMATION SYSTEMS IN SCIENCE 
AND TECHNOLOGY 

The rate of development of science and technology largely 
depends on the extent to which information concerning the 
most, recent, achievements in science and technology is con- 
veyed to production units in time. As the rale of transmis- 
sion of information from sources to consumers of information 
increases (and in this case, the principal consumers are 
producers) so does the rate in which scientific and technical 
ideas are embodied into technical and technological innova- 




SCIENTIFIC AND TECHNIC AT, INFORMATION 


299 


tions and into the 

It, is especialH imp^ production requires a volume of 
crease in the \orume i .. .i + iq the setuare of 

increase in the necessary “ fo . r ” a a 7Len decided to double 
that figure. If, for eI ™ p 3 1 , me of information that is 

‘ h eed V ed™ e make r °tC possible will increase by fonr 
tinnally and Oral expe^Uo.« ^ 9phero 

“e e afa y negattveTnfluenco on scientific and technical 

been growing extremely rapidly | vities are "published 

reports concerning scientific research a ■ ticdes and 

tions. Nee y 5 000 scientific dissertations and 

GO languages, as are 2 ^0 ^eien - d d Mil _ 

surveys and more than 40< 3 000 pa tents aie n _ 

““’E* 

a-. 

£« rsrf s s = ss 

SSSS «* i— *“1Y »Z,T«rS'«d"3 

mmmm 

SSFfifcs act 



300 


V. AFANASYEV 








useless expenditure of efforts and resources, in consider- 
able losses in time and reduces the rate of scientific research 
activities. Because of the lack of knowledge concerning 
scientific and technical literature, at least one half of the 
research and design activities that are currently taking 
place are duplicating each other. 

The blame for such a lack of information may he pri- 
marily attributed to the scientists and specialists them- 
selves, since a large number of them have not acquired the 
needed working habits. As a result, specialized personnel 
and large groups of such persons expend much time and 
resources in order to rediscover what is already known. 
It is therefore not surprising that a large number of ap- 
plications for inventions are rejected already at the stage 
of preliminary evaluations, and that a still larger part can- 
not he recognized as inventions hecau.se they are not new. 
Literally thousands of research groups are engaged in acti- 
vities of this type. And frequently, this is not because the 
persons who work in these groups are not able to be crea- 
tive, but rather because they either do not know how to 
orient themselves in scientific and technical information, 
or else are not willing to do this. 

It should be added that scientific information services are 
not yet playing the role in science and technology that is 
appropriate to their function. And not all scientists and re- 
search specialists respond attentively to the services of 
specialists in information. Yet it would be appropriate to 
consider it as a general rule that no major scientific re- 
search or scientific development can be initiated without 
the most thorough study of already available experience. 
Only then can one be certain that the activities of groups 
of scientists or developers will correspond to the best world 
standards and surpass them. This is true, of course, only if 
the specialists in information themselves measure up to 
the corresponding requirements in their own field. 

It would be wrong, however, to believe that it is only 
scientists and specialists who are to blame for the inade- 
quate state of their information. It has been estimated that 
even if the specialist were to read the literature that he 
needs, 24 hours a day, lie would come to know only one- 
twenty-fifth of the literature in his field. It is, therefore, 
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Science anil Technology (VIN1TI). Towards the middle of 
the 1970s that institute processed 40,000 titles drawn from 
the world’s scientific and technical literature published in 
130 countries and in 00 languages. Nearly 200 issues of 
its “Reference Journal” are published each year, as well 
as 70 series of “Express Information”, more than 50 series 
of signal information, and other publications. 

The Institute of Scientific Information on Social Sciences 
produces nearly 900 information publications each year, 
including 220 reference collections and journals. 

The reference information collections of institutes, cen- 
ters, and offices of scientific and technical information con- 
tain more than a billion different items. 

Improvements are taking place in the forms and methods 
of work employed by the system of scientific and technical 
information. Gradually a selective method of information 
dissemination is being introduced, in the sense that speci- 
fic types of scientific and technical information is first sent 
to those organizations and persons who are specifically in- 
terested in receiving it. Such a method of information dis- 
semination is employed by a number of agencies and in- 
formation institutes. In particular, the Institute of Scien- 
tific Information on Social Sciences disseminates informa- 
tion selectively among Academicians and Corresponding 
Members of the Academy of Sciences of the USSR. Sim- 
ilarly, in the case of a number of enterprises, informa- 
tion is delivered directly to the offices of individual special- 
ists. 

Automated information searching systems (AISS) based 
on computer technology are being established. These 
systems are able to provide comprehensive answers to spe- 
cific questions relating to the development of science and 
technology, that is to provide the kind of concrete and 
specialized information that scientists and specialists re- 
quire. 

In particular an automated scientific and technical infor- 
mation system called “Referat” has been jointly developed 
by the Research Institute of Controlling Machines and Sys- 
tems in Perm and the Central Research Institute on Infor- 
mation and Technical-Economic Studies in Instrument 
Design. This has been introduced in the Ministry of JnsLru- 
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ment-Making, Means of Automation and Control System. 

That system's collection of information is based on con- 
tributions of individual organizations within that sector 
in specific subject areas that have been assigned. Thei 
contributions are forwarded to the information processmg 
computer center in the forms ol summaries entered o 
standardized forms containing short descriptions of articles, 
monographs, dissertations, patents findings of [°“P^ Led 
research, and developmental activities and production expe- 
rience (both domestic and in other countries). 

The summary's text is encoded with the help of cles 
criptor dictionaries and is assigned a specific code number. 
Their search indices are entered into the computei s mo 
mory. Microfilms of the texts of such summaries aie then 
also entered into an automated storage device whose capa- 
city is two million microfilm summaries. 

The “Referat” system produces only information refe- 
rences that contain new information. In particular it provides 
answers to both standing and individual questions and 
reference cards for individual subjects It also provides ma- 
terials for reference collections m individual sectors and 
it provides complex scientific and technical information ser- 
vices to specialists working in such sectors 

The initial experience with the “Referat system has pro- 
vided a basis for developing a still more perfected scienti- 
fic and technical information system that would make it 
possible to carry out automatically a search and retrieval 
of specific data from the information blocks that aie stored 
in computer memory and to process them in terms of their 
meaning. This will make possible a direct communication 

between clients and the machine. 

In the USSR such information retrieval systems are 
being established in a number of ministries, agencies, 
scientific research complexes and enterprises. 

As they merge with communications channels, such in- 
ference information systems may produce data banks that 
are national in scope within particular sectors of knowledge. 
Such data banks will automatically convey information 
to all interested agencies and enterprises. 1 he resulting 
system, moreover, will be continuously increased through 
information concerning new discoveries and achievements. 
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A national information bank in particular areas of know- 
ledge represents a mirror, as it were, in which the current 
state ol' that sector of knowledge will be reflected at each 
moment in time. 

There are still many bottleneck areas in the work on 
an information service, and internal potentials for improve- 
ment are considerable. As a result many new develop- 
ments in science and technology are not applied in produc- 
tion and in social life. 

In particular the fact that scientific information systems 
are organized in terms of sectors constitutes an important 
shortcoming. For today, science is engaged in studies of 
many complex syslems-oriented problems which call for si- 
milarly complex information services. 

Similarly, under a sector-oriented organization of scien- 
tific information services there is an autonomous approach 
to the referencing, annotating and indexing of all relevant 
literature. Individual sources of information, are then fre- 
quently processed a number of limes. This results in du- 
plication and unnecessary expenditures of time and resour- 
ces. 

A gradual transition from sectoral information systems 
to complex integrated information systems is currently tak- 
ing place in the USSR. Under such an approach the sources 
are processed only once before being entered into a 
system, and tho results of their synthetic processing arc 
also entered into the system only once. Subsequently, the 
information may be assessed an unlimited number of times. 
Such integrated systems contain . complex information 
that is able to meet the needs of both specialists engaged 
in sectoral problems and those engaged in complex prob- 
lems. 

Finally, a certain experience has already accumulated 
in developing integrated complex information systems. An 
example is provided by the intersectoral territorial center 
of scientific and technical information and information dis- 
semination in Leningrad (LTsNTI). In this case nearly 
60 scientific research and development institutes as well 
as the central office disseminate intersectoral information. 
The center possesses a unified information bank to which 
approximately 400,000 items are added each year, as well 
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This entire system is being equipped with standardized 
computers and unified communications channels. Through 
telephone and radio relay channels the centers are linked 
to users of information (institutes and organizations) that 
both provide new information and data to the centers and 
also receive from them information in areas that interest 
them. 

It is difficult to overemphasize the advantages of integrat- 
ed reference information systems. They make it possible 
for researchers to economize a very large amount of time 
that is currently being spent on the collection and study 
of information and to avoid studies of problems that have 
already been solved elsewhere. 
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relations, however (of struggle or cooperation), classes are 
always guided by class interests, whether or not these arc 
consciously perceived. Glass relations represent a largely 
objective aspect of the political sphere of social life since 
the class structure itself and the nature of relations among 
classes are more or less clearly determined by its material 
conditions. They emerge on the historical stage when 
particular material conditions develop, and they leave the 
historical stage only when these conditions disappear, yield- 
ing to other classes. 

Political activities and the political sphere also encom- 
pass political organizations , which exist in a class society 
and which protect the interests of individual classes. These 
include, above all, the state, which is formed by the ruling 
economic class in order to assure its political dominance. 
They also include political parties that combine that part 
of a class which is most active in expressing and defending 
its interests. 

Political activities and the political sphere also encompass 
the political organization of society , which represents a 
system of party, state, and nonstate bodies and organiza- 
tions. In addition to parties and the state, that system in- 
cludes trade union, cooperative, youth, sports, creative and 
other organizations, that either directly or indirectly regu- 
late various aspects of a society's life and development. 

Political activities and the political sphere also refer to 
the polilical course of parties and states, both within a 
country and externally (political activities in the narrow 
sense of that word). Such courses describe the main di- 
rection in the activities of a party and state and the main 
objectives that they envisage for society as well as the 
principal means for achieving these objectives. 

In such a sense, the term “political activities" is often 
justifiably employed in referring to spheres of social acti- 
vity tli at are, strictly speaking, not political, as in the case 
of economic policy, policy in science and technology, social 
policy and cultural policy. This is because the political, 
class approach penetrates all spheres and all fields of so- 
ciety, and particularly the economic field. It is not surpris- 
ing that V. I. Lenin has described political activity as a 
concentrated expression of economic activities which ex- 
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lions of socialist countries. That ideology clarifies the under- 
lying grounds for the class struggle of the working class 
and of all workers against the bourgeoisie, and for the inev- 
itability of a victory for socialism and communism. It serves 
to guide the working class and its allies in their strug- 
gle against capitalism and for the establishment of new 
socialist and communist societies. 

Opposing the political ideology of the working class arc 
the political ideas of the bourgeoisie, whose aim is to san- 
ctify capitalism and preserve it forever, together with priva- 
te property and exploitation. These ideas seek to provide a 
basis for a policy of the repression of the working class, the 
policies of aggression and national oppression, and hostile 
policies in relation to world socialism. 

In the struggle between these two ideologies the politi- 
cal ideology of the working class has been recording one 
victory after another. It represents an ideology of revolu- 
tionary struggle, of destroying the old and constructing and 
creating the new. 

Thus political activity and the political sphere of society 
represent a complex synthesis of objective elements with 
subjective ones, of spontaneous and conscious activities, and 
of practical endeavors with theoretical ones. In socialist so- 
cieties, moreover, an increasing role is played by the con- 
scious, subjective, theoretical and scientific side of political 
activities, which sheds light on the path to be followed and 
guides the objective movement of the entire political sphere 
of social life, and beyond this, of all spheres of social life 
towards given objectives. 

Political information constitutes a reflection of the political 
sphere of social life and represents the sum total of all com- 
munications concerning phenomena and processes taking 
place within that sphere. Political ideology, on the other 
hand, represents its highest and systematized expression. 

The role of a political ideology within a society is quite 
specific. On the one hand, il is a component of the society’s 
political sphere which penetrates all its other spheres in a 
variety of ways. At the same lime it represents a part of 
political information and serves as its axis, and as the theo- 
retical foundation of the prevailing political line and political 
leadership. 
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in the narrow sense of that. word. This includes, moreover, 
not only information concerning the overall internal political 
life of a given country but also concerning political events 
abroad. 

The term “political information” is also used in a wider 
sense as information relating to the economic, social, and 
cultural spheres as well. The grounds for associating them 
with political information are that in class societies econom- 
ic, social, and spiritual processes inevitably acquire a class 
related role and a class content, and arc consciously directed 
in such a way as to serve the politically dominant classes. 
It follows that information concerning these processes serves 
class policy and is employed as an important, means for de- 
veloping, advocating, and carrying out policies. 

Thus political information is a major element of social 
information which encompasses above all phenomena, facts, 
and events in a society’s political sphere— i.e., relations 
among classes, nations and states. This includes communi- 
cations concerning events and phenomena occurring in other 
spheres of social life that have a political significance arid 
especially in the economic and cultural spheres. Such a 
definition appears to encompass both the narrow and the 
wide meaning of the concept of political information. 

Political information represents a very complex and di- 
verse system of knowledge. If encompasses information that 
differs in terms of its significance (overall social, informa- 
tion and local information), as well as with regard to its 
level of generalization (ranging from information concern- 
ing unique events to universal information). Reports from 
centers of local activities play an important role. For local 
events do not lie outside the political sphere. Instead, they 
arc local manifestations of political activities, even though 
their exact connection to overall policies may not always be 
evident. In such a context it is the task of political infor- 
mation in socialist societies to raise what is local, unique, 
and specific to the general level, to that of overall policies, 
or, in the words of V. I. Lenin, to “connect socialism and 
the political struggle with every local and narrow ques 
tion”. 1 


1 V. I. Lenin, Collected Works, Vol. 4, p. 281. 
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to help working people develop deep and stable political con- 
victions. Only then can high ideals become incentives to 
comparably elevated types of activity. 

In a socialist society political information serves to carry 
out the policies of the Party and the state, as a means of 
developing public opinion, to organize masses in carrying 
out regulation decisions, to control their execution, to con- 
trol managerial activities of the agencies and responsible 
individuals, and to identify and overcome shortcomings. It 
develops a scientific, Marxist-Leninist. view of the world 
among individuals and a communist consciousness, and 
serves to increase the initiative of masses in labor activities 
and in social activities and their involvement in social regu- 
lation. The principal function of political information under 
socialism is to explain the policies of ruling Communist and 
Workers’ parties and of the state, to mobilize masses to em- 
body these policies in their practical activities and to carry 
out successfully plans relating to the development of social- 
ism and of communism. 

In order that persons may be. active participants in the 
development of a new life they must above all acquire a 
deep understanding of the objectives and tasks that soci- 
eties face at each concrete stage of their development, act in 
accordance with these objectives and tasks, and solve in- 
dividual problems with due consideration of social interests. 

Although the regulation function of political information 
expresses itself in all spheres of social life (the economy, 
social relations, culture) it is carried out indirectly, through 
the developing of consciousness among persons, and of the 
norms and values that guide them in their activities. By 
teaching a conscious approach to work, to other persons, 
and to social activities, and by motivating them to under- 
take the activities that socialist societies require, political 
information contributes to achievements in the economic, 
social, and cultural sphere. It operates above all as a means 
that enables individuals to govern themselves by influencing 
their consciousness and behavior, and through individuals 
and their thoughts and activities — as an instrument for re- 
gulating social processes. 

In the Soviet Union if is the Communist Party thal is 
responsible for the political information system, and all the 
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indicators of the extent to which these laws are well under- 
stood and Correctly employed and of the extent to which 
Party and Government decisions correspond to the require- 
ments of these laws and to the interests and needs of work- 
ing people. Tn short, political information from below is a 
definite indicator of the extent to which the leadership 
and management of a socialist society is scientifically 
grounded. 

Mutual exchanges of information between the center and 
local units make it possible for local organizations to mo- 
bilize their efforts in achieving the tasks defined by the 
Communist Party, and to define their role within the overall 
efforts of the Party and the people. At the same time they 
make it possible for leading bodies of the Party to provide 
effective leadership to local organizations, to allocate their 
efforts, to monitor the effectiveness of decisions, and to enter 
adjustments into them in the light of actual requirements 
and of the wishes of Party members. At the same time, 
political information represents an important form of dis- 
semination of successful experiences in political, economic, 
and cultural development. 

Continuous and comprehensive information serves as an 
effective instrument of Party leadership and as a means for 
consolidating still further the Party’s close ties with the 
masses of the people and for increasing their social initia- 
tive. It is also a persuasive measure of the comprehensively 
democratic nature of socialist system. 

In view of the importance of a rational organization of 
information flows government, and social organizations as 
well as Party organs are engaged in improving their move- 
ment, and in finding more effective forms for informing the 
masses of the people. These include systematic addresses by 
Party leaders to working people, information conferences, 
and the publication of a diversity of reference manuals. 
They also include concrete sociological studies that provide 
guidance in prevailing situations and take into account the 
suggestions of working people as well as the establishment 
of well -structured chains of responsibility of lower level 
bodies before higher level ones. 

There have been substantial improvements in the organize 
tion of political information in the Soviet Union in recent 
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millions of people that it is necessary/’ 1 It is political in- 
formation that serves as the active means that increases 
interest in the task of communist development and stimu- 
lates politically motivated labor activities and social activities 
of workers. 

Another factor that serves to increase the importance of 
political information, is the further improvement and dev el 
opment of socialist democracy. As the role of Soviets, social 
organizations, and workers’ collectives increases a further 
development of democracy expresses itself in a growing 
transition from methods of coercion to methods based on 

convictions. „ 

In this connection, V. I. Lenin observed that ‘■••for 
any government that is at all democratic the task of con- 
vincing the masses . . . will always he among the important 
tasks of government”. 2 In the context of development of a 
communist society convictions serve as the most important 
method for influencing persons and for governing persons 
and social collectives, while political information is an un- 
equalled means for convincing, educating, and organizing 
masses. 

It is through the political information system that the 
principle of openness is applied, which is one of the essen- 
tial principles of genuine democracy. 

It is for this reason that the greatest possible develop- 
ment of openness in Party and state affairs is an important 
element in the further development of socialist democracy. 
A parochial approach to decision taking serves to reduce the 
level of activity of Communists and of workers. If a person 
cannot find an answer to a question that concerns him or hears 
a reply that is either inaccurate or that avoids the main is- 
sue he may soon become indifferent. An informed person, on 
the other hand, is able to act purposefully, consciously, and 
with confidence. Naturally, persons are primarily interested 
in decisions. But they are also extremely interested in the 
methods of arriving at decisions; how issues arise, what 
arguments are advanced both in favor and against a parti- 
cular decision and what arc its grounds. Political informa- 

1 V. I. Lenin, Collected Works, Vol. 31, p. 498. 

2 Ibid., Vol. 42, p. 68. 
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enables him to successfully oppose the influence of foreign 
ideals and to wage a successful struggle against bourgeois 
ideology and revisionism. 


2. REQUIREMENTS THAT SHOULD BE MET 
BY POLITICAL INFORMATION 

The most important requirement is that of a class-orient- 
ed and Party objcctives-oricnled approach to political inter- 
pretations. This means that communications concerning 
phenomena and processes of social life should be seen from 
the point of view of the interests of the working class, of 
the working masses, and of the objectives, ideals, and tasks 
of the CommunisL ParLy. 

V. I. Lenin has observed that a class-oriented and Party 
ohjectives-oriented approach requires that one “pursue our 
own line and combat the whole line of the forces and 
classes hostile to us’\ 1 This requirement has bocome es- 
pecially relevant today, when an irreconcilable struggle be- 
tween two ideologies is taking place in the world the so- 
cialist and the bourgeois ideologies. Especially today there 
is a need for careful approaches to information in terms of 
basic principles and a rigorous orientation on Party objec- 
tives. 

Having experienced cruel defeats in political struggles, 
including armed political struggles, and experiencing a suc- 
cession of defeats in its economic competition with social- 
ism, imperialism is now relying primarily on a struggle in 
the field of ideology and is engaged in an active offensive 
on the ideological positions of socialism. The objectives of 
that ideological offensive include a defense of the capitalist 
order and attempts to make its fading edifice more appealing, 
to keep the masses of the people under the hold of bour- 
geois ideas, and at the same time, to blacken the image of 
socialist formations, to disprove Marxism-Leninism, to arouse 
distrust towards the ideas of communism and towards the 
political objectives of socialist countries. 

The political leaders and theoreticians of imperialism 


i V. 1. Lenin, Colluded Works, Vol. Pi, P- 343. 
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leadership in all the spheres of the socialist society includ- 
ing the ideological one. It lias won that right through per- 
sistent struggle and devoted work jointly with the working 
class and the entire people, providing leadership in serving 
the interests of the people. The Party’s ideology, Marxism- 
Leninism, which has assimilated a large heritage of wisdom 
and the experience of working masses, has been accepted 
consciously and voluntarily by the people. Accordingly, the 
principle of considering developments from the point of view 
of Party objectives and the defense of the Party’s policy and 
ideology also represent a defense of the people’s most im- 
portant ideas and interests of its present and its fu- 
ture. 

The aim of the Soviet people and of the Communist Par- 
ty is the achievement of communism and a comprehensive 
support to those forces which arc struggling against capital- 
ism. Accordingly political information is intended to serve 
that task. 

The aim coincides with the objective course of history 
and the movement of mankind from capitalism to socialism. 
This is the basis for the intimate association between the 
requirement for an orientation on Party objectives and the 
scientific character of political information. The scientific 
character of information presupposes that it corresponds to 
the needs of objective regularities governing the develop- 
ment of society, to its generalized and systematic character, 
and to a coordination of its different streams and channels. 
The scientific character and objective nature of information 
constitutes a necessary attribute of its reliability, which is 
itself a necessary condition for a scientific regulation of so- 
ciety. 

The scientific nature and objective character of political 
information under socialism is provided by its intimate asso- 
ciation with life itself, and with the practical aspects of 
revolutionary struggles and of socialist and communist con- 
struction. The scientific nature of that information results 
from the fact that its methodological and theoretical basis 
is Marxism-Leninism, which represents a guiding principle 
within the very complex labyrinth of information concerning 
phenomena and processes in social life, and which makes 
it possible to identify within these phenomena and processes 
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of socialist society is criticism and self-criticism, which 
makes it possible to identify contradictions and difficulties 
in its development and to find ways for overcoming them. 
But in such a context one should not omit what is most 
important, namely, the very large advantages of socialism 
and its achievements in all spheres of social life. One should 
not lose sight of determining trends and perspectives in the 
development of society, should not sacrifice the principles 
and ideals of socialism and communism and should not low- 
er oneself to the level of criticizing for the sake of critic- 
ism. That is the problem. Political information must de- 
velop pride among Soviet citizens in their country and their 
people, together with a readiness to selflessly defend the 
achievements of socialism. 

This does not mean, of course, that political information 
should side-step sharp and complex issues pertaining to in- 
ternal development and to the international situation. Such 
an "ostrich policy" produces great harm. For persons who 
do not receive comprehensive explanations of problems that 
concern them continue to search for an answer and may 
"find" it either in bourgeois sources of information, or else, 
among domestic demagogues and skeptics of various types 
that continue to exist in our environment. Thinking about 
life and attempts to find answers to urgent and difficult prob- 
lems arising in the course of life is a normal expression of 
man’s curiosity and of his striving to understand (he world 
and society and to penetrate into the essence of social 
events. It is well known that man is by no means always 
inclined to accept prepared recipes. Accordingly instead of 
offering prepared formulas for ail situations that may arise 
in life, it is appropriate to present particular conclusions 
with logical arguments and in some detail, yet without im- 
posing specific views on others. 

The scientific character and truthfulness of information 
is intimately associated with its concrete character. The 
cause of communist education cannot be served by informa- 
tion generally, without regard to specific, conditions, places 
and times, but by information that is "associated” to a con- 
crete stage in the development of socialist society and to 
concrete tasks and specific channels and individuals within 
the audience. Stated briefly, the osson t in I requirement of 
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concreteness in processes of political information is to ulcii- 
tifv when to inform, as well as where, whom and how. 

Ways of thinking and the behavior of people develop as c 
result of the influence of objective conditions, as well as «r 
a subjective factor, namely, conscious goal-oriented ideolog 
ical work. It follows that in the organization of political 
information and of ideological work as 8 Y ho *® ' y on 
possible to permit either subjectivism and the ateduUMtm 
of subjective factors or unstructured, superficial viowsol the 
importance of ideological work, or the view tlmt obj'scUv 
conditions will by themselves develop consciousness ani 
modes of behavior of individuals that correspond to social 

U Tn 1 ouf e times there is a growing interest towards the in- 
ternal world of man and towards his interests, ways of 
thinking and feelings. And this is natural since the new 
society produces living rather than abstract persons m the 
full diversity of their living manifestations. It is the task 
of political information to carefully enrich lhi£ ; inl^rnal wo U 
nf man It is the responsibility ot workers of the I 
in forma lion ’system to know well the concerns and thoughts 
f cu, vle t people and the questions that absorb thorn, and 
to provide 1 truthful and clear answers to these quesUOTS. 

[n this connection, it is important to take mlo conside a 
tion the fact that man is not only a thinking creature, hut 
one that is also emotional and possesses deep feelings, 
sensual and emotional aspect of personality plays an im- 
nor an rofo in its perception of social ideas and of political 

information. This defines still another ^W^ c T«d 
a combination within such information of both logical and 
..motional elements. This presupposes not only a deep con 
tent in terms of basic ideas, but also a clear and attractive 
form that i« able lo arouse lofty feelings and emotions in 
men! Information must reach not only the mind but also 

I ho hearts and the souls of men. , 

Yel persons differ in terms of their age, educatmn, cul- 
tural level and way of thinking and character a woU as 
with regard Lo the content and number of tasks that tney 
con from Thi« means that information must be diffeientiat 
?n nature. The task is to inform concrete living men rather 
than man Generally or an abstract man. 
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As in no other type of information the elements of rel- 
evance and newness are extremely important in political in 
formation. A timely conveying of communications concern 
ing Hie latest events in the country and abroad makes it 
possible to solve particular problems quickly and effectively 
and to develop social opinion in relation to particular events. 
Yet the timeliness of information does not imply that it is 
hurried. In fact the operational character of information 
always presupposes a high quality of information. 

The requirement of current relevance is closely associated 
with the operational character of information. Persons should 
be informed in time and operationally not concerning events 
generally, and not of all kinds of events without distinction 
but concerning the major and the most significant events 
that can arouse, at a given time, the greatest measure of 
social interest. Naturally this refers to information contain- 
ing data relating lo new events and facts. The repetition of 
old facts, events and conclusions that are well known to all, 
is inadmissible in the organization of political information. 

Only new information is able to arouse an interest in 
thoughtfulness and in following the further course of events. 

3. MASS INFORMATION MEDIA 

The term “mass communication media”, which refers to 
newspapers, periodicals, radio and television, is used rela- 
tively widely in the literature. In our opinion its use in such 
a sense is insufficiently justified. Communications (from the 
Latin, communicatio) refer to messages and means of com- 
munication. Radio, the press, and television, however, are 
not merely means of communication. In fact, such a defini- 
tion leaves out the content aspect of their operation, while 
it is precisely the contents and the objectives pursued that 
are the main element. V. I. Lenin referred to the press as 
being a collective propagandist, agitator, and organizer. 

This description is fully applicable to television and radio 
as well. It will therefore be more accurate to refer to Ihe 
press, radio and television as means of mass information. 

The press, radio and television are extremely powerful 
means that arc probably not equalled by any others for in- 
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since after crushing their rivals they have become the only 
ones in Ihcir city, county or slate. Beyond this, more than 
one-fourth of the newspapers and journals published in 
the United States are published by five cartels, namely, 
Hearst, McCormick-Patterson, Scripps-Howard, Newhousc, 
and Knight. Similarly three monopolies, namely, Asahi, Mai- 
nichi, and Yomiuri account for more than one-half of the 
circulation of Japanese newspapers, while in the Federal 
Republic of Germany, 40 per cent of the daily newspapers 
and 80 per cent of the Sunday editions are published by 

A. C. Springer, and in Britain, four newspaper trusts 
control 99 per cent of the total mass-circulation popular 
press. 

Such publications yield enormous and continuously in- 
creasing profits. The overall revenue of the five largest pub- 
lishing houses in the Federal Republic of Germany in 1956 
was 150 million marks and this rose to 955 million in 1966. 
In Britain the latest rate of profit on investments in the 
publication of newspapers and journals was 20-30 per cent, 
that is twice as much as the average rate of profit in the 
printing industry. 

It is natural that mass information media serve loyally 
their masters, namely, monopoly capitalism. While the 
West’s ideologists have much to say and to write concern- 
ing freedom and democracy, concerning freedom of speech 
and the independence of the press, in fact, freedom of 
speech in the bourgeois world is as illusory as are many 
other types of bourgeois freedoms. It is freedom for those 
who possess capital and power. The French journalist 

B. Voyenne, for example, observes that the monopolization 
of the press has led to a situation in which “the consumer 
is deprived of freedom”. “The assertion that the market for 
the press is open to all suggestions, and that, accordingly, 
freedom of choice is practically unlimited, is equally false.” 1 

Similarly, II. Moyer, the Federal Republic of Germany, 
writes that as soon as a number of newspapers are published 
by a single publisher, there arises the danger that at some 
point they will begin to he guided by a single political will, 
namely, by the will of their publisher. Thus, the creation of 




1 B. Voyenne. Le Droit a V information , Paris, 1970, p. 72. 
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possesses certain stereotypes in thinking. Such stereotypes 
represent stable and usually simplified images and concep- 
tions concerning specific or else, negative events, phenom- 
ena, persons, etc. They are developed as a result of a repeated 
emotional and logical emphasis within the person’s con- 
sciousness on particular aspects of events and facts, and on 
a repeated perception of that event or else of information 
concerning it. Stereotypes often encompass traits that are 
most visible and evident, rather than essential traits. 
Evaluations of events that correspond to stereotypes 
are often accepted without proofs and are fell, to he the 
most correct ones, while other evaluations are subjected to 
doubts. 

Mass information media represent a powerful instrument 
in developing stereotypes. This feature of mass information 
media is employed by bourgeois propaganda, which develops 
within the consciousness of persons stereotypes that corre- 
spond to the interests of the ruling bourgeois class. 

The principal manipulatory mechanism that is employed 
by the mass information media is a veiling of reality and 
above all, a veiling of the class character of capitalist so- 
cieties. Wide use is therefore made of such concepts as 
“social partnership”, and “pluralistic society”. Social events 
are personified. Major socio-political problems are reduced 
to an analysis of the personal qualities of political leaders, 
of their interests, and their miscalculations and errors. So- 
cial conflicts are interpreted as conflicts of personalities. Mass 
information media serve as the major channel of mass 
culture, which serves to divert the attention of the masses of 
the people from problems of social life. 

In order to create the appearance of objectivity the bour- 
geois press, radio and television often describe the shortcom- 
ings, conflicts, and the less attractive sides of capitalism. The 
foundations of that structure, however, arc never subjected 
to any criticism. In that connection the West German so- 
ciologist T. Adorno writes that “the ideals of conformity 
and accommodation were inherent in popular novels from 
the very beginning. Now, however, these ideals have been 
translated into rather clear-cut prescriptions of what to do 
and what riot to do. The outcome of conflicts is pre-estab- 
lished and all conflicts are mere sham. Society is always the 
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oriented, since the ideals and policies that orient them arc 
defined by a Communist Party. 

In socialist societies the press, radio and television cannot 
be and must not be a means for expressing personal dis- 
positions, subjective opinions and errors on the part of 
journalists, and as a means for disorienting readers, listen- 
ers, and viewers. Creative thoughts, discussions, and searches 
are, of course, necessary, but they must be channeled above 
all towards constructive solutions of problems. Freedom of 
the press, as any other freedom, is not some kind of ab- 
straction in socialist societies that is distinct from specific- 
historical conditions and class criteria. It is a freedom in 
the context of socialism and of its fundamental principles, 
norms, and requirements. 

The CPSU gives much attention to the development of 
mass information media, to further improvements in the 
forms and methods of both their operation and their manage- 
ment by the Party, and to the training and education of 
Soviet journalists. This is iliusl rated by resolutions of the 
Central Committee of the CPSU entitled “Improving the 
Effectiveness of the Soviet Press”, “Increasing the Role of 
District Newspapers in the Communist Education of Work- 
leers”, “Improving Soviet Radio Broadcasting”, “The Further 
Development of Soviet Television”, “Further Improvements 
in Guiding the Mass Movement of Factory and Rural Cor- 
respondents of the Soviet Press”, and “The Further Develop- 
ment of Voluntary Forms of Participation in the Soviet Press 
and Radio”. 

The efforts of the Party and of the Government have made 
it possible for mass information and mass propaganda media 
to develop very rapidly in the Soviet Union. 

Television broadcasts encompass approximately 200 mil- 
lion persons, and the most important television programs 
reach 150-160 million viewers simultaneously. There were 
130 television centers producing their own programs in the 
USSR in 1974. In addition to receiving Union- wide programs 
they also initialed their own broadcasts. Within the national 
republics programs are broadcast in I he national languages. 

There arc more than 57 million radio receivers and 168.5 
million speaker units in the Soviet Union. Radio broadcasts 
are made in 70 languages of various peoples of the world. 
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b) an enlightening function, which provides for a dis- 
semination of a complex of knowledge concerning various 
fields of science, technology, culture, and art; 

c) an educational function, which contributes to the devel- 
opment, in the audience, of a scientific view of the world, 
a deep conviction with regard to ideals, and a public opinion; 
this is a function that influences the general mood of the 
masses of the people; 

d) a regulation function, which directs the energy and 
efforts of working persons towards achieving the objectives 
that society confronts; 

e) an hedonistic function, through which particular in- 
formation produces satisfaction or pleasure among members 
of the audience. That function contributes to a better assim- 
ilation and remembering of information and influences the 
behavior of individuals and of groups of persons. 1 

The principal functions of mass information media are flic 
political-educational, propaganda, regulating, and organizing 
functions. They bring to the awareness of individuals the 
essence of the Party’s and the state’s policies and of adminis- 
trative decisions, provide guidance within a very large num- 
ber of social events, indicate and comment, enlighten ami 
convince, recommend and appeal, motivate and organize 
masses, develop social opinion, and introduce a system ol 
social values and patterns of behavior. They also serve as 
a means for establishing the attitude of masses towards 
Party and Government decisions and events within the coun- 
try and abroad, and as channels for communicating proposals 
and critical comments as well as signals concerning the 
functioning of different levels of the social organism and of 
different, administrative bodies and levels of leadership. 

Mass information media play a large role in raising and 
elaborating important economic, socio-political, scientific ami 
technical and ideological problems and direct the attention 
of listeners, readers and viewers towards those that are 
more important, “inviting” them to participate in their solu- 
tion. They do not merely record events and observe the state 

■ Cf G I Khmara, “Pechat v sisteme massovykh kommunikatsii' 
(The Role of Publications Within a Mass Communication System), 
ProbUmy sotsiologii pechati (Problems in the Sociology of Publica- 
tions), Scries I, p. IBS. 
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l he movement ot socialist societies in accordance with 
norms adopted in programs and plans. Of course, it is 
through individuals that information contributes to social 
progress, namely, through those individuals who embody it 
in their activities and behavior and in new forms of regulat 
ing production, society, the organization of labor, and in new 
technology. 

Mass propaganda and information media convey to the 
wide masses of workers of socialist countries the decisions 
of these countries’ ruling parties and governments concern- 
ing various problems of economic, social, and cultural life, 
as well as addresses by Party, government and economic lead- 
ers. They disseminate and draw attention to the labor 
achievements of workers, peasants, and intellectuals; study, 
generalize, and disseminate experience with new methods; 
and report on the course and outcome of socialist emulation. 
They are engaged in major efforts in educating persons, in- 
creasing the level of their general education and of their 
cultural and technical education, and in acquainting them 
with new developments in science and technology. Discus- 
sions are held in the press as well as on the air concerning 
a diversity of issues and problems, arid concerning various 
proposed alternative solutions. Proposed Party and Govern- 
ment decisions as well as legislations are also discussed. 

The press, radio, and television play an important role in 
overcoming negative phenomena, vestiges of the past in the 
consciousness and behavior of individuals, and shortcomings 
and omissions in particular areas of development. In a cer- 
tain sense they constitute the arena within which the critic- 
ism and self-criticism take place that operate as one of the 
important moving forces in the development of a socialist 
society. As a result, aside from contributing to the course 
of progressive processes, mass information media also place 
obstacles in the path of negative processes. 

Thus, under socialism, the social information and especial- 
ly the political information that is transmitted along mass 
communication channels enters into social processes by serv- 
ing individuals as guidelines to action and as reference 
norms that direct their thoughts and activities into the chan- 
nels required by socialist societies. The influence of informa- 
tion on persons and hence on social processes increases in 
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ular city, district or village. For local events constitute 
the prism, as it were, through which general social informa- 
tion is refracted before it is consolidated in the form of 
specific values, needs, and norms in the consciousness and 
behavior of individual persons. On the other hand, one 
should also avoid an excessive emphasis on local topics since 
this contributes to the development of negative attitudes 
among persons such as local and sometimes nationalistic at- 
titudes. 

Mass information and propaganda media require a specific 
lag between the time at which a particular event occurs 
and the time at which information about it is received by 
consumers. This gap may vary in length and may be due to 
a variety of circumstances, including delays in receiving the 
communication by the information body itself, delays in 
processing information and in transmitting it, the unavail- 
ability of non-engaged communications channels (television 
or radio time, or space in newspapers), the operation of in- 
formation thresholds, and technical causes. In all cases the 
problem is to reduce to a minimum the gap between the 
time at which events occur and the time at which informa- 
tion about it is received by consumers. 

Exchanges of information along interpersonal channels 
represent a definite complement and continuation of informa- 
tion movements along mass communication channels. They 
are based on direct bilateral personal contacts that aro as- 
sociated with the transmission of unofficial types of informa- 
tion. In such cases the relevant means of information ex- 
changes are speech and the spoken word. Empirical studies 
have shown that in the course of personal contacts individ- 
uals frequently discuss information that has been communi- 
cated by mass communication channels, as well. From these 
channels information enters into the new interpersonal chan- 
nel, thus forming a second level audience, as it were, which 
is partly distinct from the first one which receives informa- 
tion directly from the mass channels. It is precisely within 
interpersonal channels that the further assimilation of mass 
information Lakes place, as well as the further understanding 
of its essence, its evaluation, and the recording of positive 
aspects and shortcomings. Personal conversations constitute 
one of the sources of development of social opinion. 
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Replies, letters, telephone calls of consumers are not repre- 
sentative in relation to the entire population. This makes 
it necessary to develop artificial feedback relations such as 
organized meetings with users of information and the use of 
questionnaires. 

Consumers enter into direct communication with informa- 
tion only as it leaves corresponding channels. They are not 
able to influence the nature of the information, its selection, 
processing, and the speed and lime of its transmission. Simi- 
larly, consumers are able to select suitable sources of infor- 
mation. From the great number of newspapers, journals and 
several radio and television programs, they are able, how- 
ever, to select those that correspond most to their interests 
and needs. Mass information media workers must therefore 
strive to engage the attention of readers, listeners and view- 
ers, and to develop their own population of consumers that 
should be as wide as possible. And this may only be 
achieved through presenting high-quality information pos- 
sessing depth of content as well as vividness, accessibility 
in form, and timeliness in presentation. . 

It is also important to study the particular group of con- 
sumers that are being addressed and tlicir interests and 
strivings in order to meet, these interests more fully, and 
also to educate consumers and develop their taste and an 
interest in socially significant information. 

In recent years there have been significant increases in 
the number and quality of studies of mass information me- 
dia in the USSR and other socialist countries. This is partly 
due to their increasing role in the life of society, and partly 
to the efforts of workers in the field of press, radio and tele- 
vision to improve the quality of their work and to retain and 
expand the groups of readers. listeners and viewers that they 
are serving. This second task is quite complex and difficult 
since individuals are acquiring a larger choice of newspapers 
and journals and radio and television programs. 

It has already been noted that the press, radio and tele- 
vision possess their own specific features which should not 
he neglected in the organization of information through 
mass information channels. The problem is not to replace 
one channel of information by another, but rather to define 
the place of each within a system of mass information mc- 



P0L1TICAL INFORMATION 

dia in ways that take mto co^aUou^ ^ 

possibilities more fully and . f° 

l-ork skilfully by supplementing 
S*. Radioteoadcasts are prunardy 

television shows an f ^ to ‘people ana 

taken together convey tl ^ e rstand the very 
siblc to learn see, and ^ * aking placc in S oci 

phenomena and prooesse. < _ that as a res 

The 25th Congress of the Cl^ u now>u ^ — 

the continuous effort* of the Party end its 
to heighten the ideological kvel « 
hance their coordination a— 
events, they have become more 

of the Party to provide concrete 
helping further to heighten its i 
its influence still more effective. 

4. tiie ideological process 
AS AN INTERACTION OF INFORMATION 

In socialist societies the id colo ^ lcal arxis^Leninist 
introduction °f ^ m^nes^of s of each in- 

ssessing many 
brings to the 


the specific charac 
’ ' > utilize their 
ao.ry vJ coordinate their 
individual channels with 
•’ r a b]e to inform, while 

explains. And ^olthem 
complex 

al life, 
mlt of 
Central Committee 
\e mass media, to en- 

■md Quicken their response to 
1 effective in influencing .the 
science, culture, and the Me of 
" 5S ca iied on all organization. 
• daily guidance to the press 
ideological level and to mak< 
effective. 


ocess is a complex out 
ess of education , since 
knowledge concerning 
L are needed by man in M ^ 

so a process OI o g COJnmu nism and 
diluent o£ the individual 

ictical tasks that - ' • important 

,d communist o.onstrnot.om 
nil til arr aspects and direction.. 


342 


V. AFANASYEV 



ideological process arc organically linked to each other. 
W. Liebknecht, the veteran German Social Democrat, de- 
scribed ideological work in the following words: to study, to 
propagate and to organize. 

Socialist ideology was created by Marx, Engels and Lenin. 
It is continually developing through the offorts of individual 
Communist parties and of ideological and scientific workers 
on the basis of a generalization of the experience of revolu- 
tionary struggles against capital and of the experience as- 
sociated with the building of socialism and communism in 
the USSR and in other countries, as well as on the basis of 
the achievements of scientific thought. Taken by itself this 
ideology is not able to transform reality. It becomes an im- 
mense material force only when its principles and tenets 
gain power over millions of workers. As has already been 
noted, ideology is the principal component element of polit- 
ical information. 

In order to carry out the ideological process and the pro- 
cess of introducing a socialist social consciousness to the 
individual consciousness of each member of society, a sub- 
system of informational-ideological institutions is required 
which represents the bodies and organizations to which an 
ideological function has been assigned and which arc carry- 
ing out a communist education of workers. This includes the 
corresponding divisions within Party and government bodies 
and social organizations, together with the specific forms of 
ideological work that they carry out, namely, the system of 
political education among Party members, the system of 
political education among young people, the bodies, agencies 
and organizations that are concerned with mass propaganda 
and information media (radio, television, and the press), 
and scientific institutions with ideological functions. 

The Communist Party of the Soviet Union defines political 
lines within the ideological processes and carries out a polit- 
ical leadership in ideological work. The Party formu- 
lates general ideological tasks that take into consideration the 
needs and possibilities of society. It also organizes and coor- 
dinates the work of informational and ideological institutions 
and channel their efforts towards a common objective. It 
also recruits, trains ideological workers and updates their 
skills. 
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means of labor, and hence, no mechanical interaction with 
man. There is only informational interaction between persons 
who are propagandists (educators) and persons who are the 
objects of education. Educators influence those being edu- 
cated intellectually, communicate to them and convey to 
their consciousness information whose content is socialist 
ideology, and strive to transform socialist ideas into convic- 
tions on the part of individuals and guidelines to their prac- 
tical activities and behavior. 

This situation is basically unaltered in the case of mass 
propaganda and information media— radio, television, and 
the press. For here, too, the role of the propagandist is ul- 
timately assumed by individuals who are equipped with cor- 
responding information, while the role of the persons to be 
educated is assumed by individuals who receive this in- 
formation. It is true that in such cases, the influence on the 
consciousness of individuals is effected through the inter- 
mediacy of technical means rather than directly, but never- 
theless,' the informational character of the interaction of the 
subject and object of education remains the same. 

While in the case of the production process there are both 
informational and physical interactions within the frame- 
work of an elementary “man-machine” system, in the case 
of the ideological process there are only information inter- 
actions in the framework within an equally elementary “per- 
son-person” system of which the first acts in the role oi a 
source of information and an educator, while the second acts 
in the role of a person being informed and educated. 

One of the central tasks of regulating the ideological pro- 
cess is to improve the information interaction between sub- 
jects and objects of information in order to convey the con- 
tent of socialist ideology to the consciousness of each person 
and to transform its ideals into the convictions of persons for 
this alone makes it possible to embody these ideals into 
their concrete activities and behavior. This necessitates a 
differentiated approach to objects of education and a con- 
tinuous activization of their attention in order to provide for 
a conscious assimilation of the information being commu- 
nicated, as well as a systematic and consistent approach to 
the presentation of information, a logical reasoning, intelli- 
gibility, and a popular exposition, 
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of education could be solved in an identical way, namely, 
by changing the social environment thus altering the con- 
sciousness of all persons simultaneously. In fact, however, we 
see that there is a wide diversity of human personalities 
within a common overall social environment (a socialist 
society) and that individuals assimilate and embody par- 
ticular trails of that common social environment in varying 

degrees. . . 

this is primarily because the social environment itself is 
heterogeneous, and because it always contains a dominant 
present and remnants of the past, as well as shoots towards 
the future. In socialist societies there continue to exist rem- 
nants of capitalist societies (for example, remnants of old 
forms of division of labor) . And while a decisive role in the 
development of personalities is played by socialist social 
relations, individuals may also be influenced by relations 
representing the past. This is one of the causes for the 
existence of vestiges of capitalism in the consciousness and 
behavior of members of socialist societies. Another cause 
relates to the capitalist environment within which socialist 
countries exist. The political leaders and ideologists of the 
bourgeois world employ all possible means (tourism, radio, 
television, press, etc.) in seeking to influence the conscious- 
ness of persons living in socialist societies and to rekindle 
within them bourgeois prejudices and views. 

An important cause for the existence of many individual 
personalities is the fact that each personality lives and 
develops both within a common social environment (a so- 
cialist society) and within a “microenvironment \ that is, its 
most immediate environment. This includes the family, 
school, the production collectives within which they work, 
and the neighborhood. It is evident that this microenviron- 
ment” serves as a prism through which the influence of the 
overall social environment, including socialist ideology, oper- 
ates on the individual person. In view of the infinite variety 
of empirical circumstances constituting the “microenviron- 
ment”, given individuals who may be identical from the 
point of view of the overall social environment may in tact 
manifest infinite variations and gradations that may be ex- 
plained only through a careful study of these empirical cir- 
cumstances. In cases in which “microenvironments' corre- 
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Ideological activities also take into consideration the fact 
that while individual personalities arc a product of their 
social environment, they do not dissolve within society and 
social collectives. Individual personalities are not merely a 
passive element in a social mechanism without a will o I 
their own, but are rather its most important functional links. 
While persons are formed by society and social circum- 
stances, they equally influence the formation of the society 
itself. K. Marx wrote that one should not lorget that it. is 
men who change circumstances”. 1 

Individuals bring about the development of society through 
their labor, their political activity, and their will and reason, 
and the effectiveness of such influences on the social environ- 
ment and on society increases in the course of social prog- 
ress. As the historical tasks that emerge develop further and 
become more comprehensive, and as progress takes place in 
science, technology, and culture, the number of persons who 
participate actively in historical events increases, as does the 
measure of participation of individual persons in the his- 
torical process and their contribution to the world’s material 
and spiritual culture. The creative activities of individuals 
are particularly large under socialism, which creates condi- 
tions for liberated labor and other activities in various 
spheres of social life. 

Naturally the extent to which each individual person is 
active varies, and this depends not only on the empirical 
circumstances and the “microenvironment” within which he 
operates, but also on hereditarily acquired traits or specific 
anatomic and physiological, as well as psychological prop- 
erties inherited from his ancestors, and also on the per- 
sonal experience of the particular individual, the level of his 
cultural development, and his intellectual and other qualities. 
Specific individual personalities react to the influences o 
the social environment and socialist ideology actively and 
selectively and in accordance with their specific personal 
interests, needs and objectives, rather than in a passive 

This points to still another important task in ideological 
activit ies, namely, a consideration of specific characteristb s 
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CONCLUSION 


Man exists within a diversified world. Above all, this is 
the world of persons with whom he forms social groups, 
classes, societies, and also works, engages in entertainment 
activities, and rests. This is also the world of nature, of the 
first or natural one as well as the second, artificial, 
which he has himself produced. It is the world of energy, 
which man utilizes in his operations on objects of nature 
in order to obtain from them the means of livelihood that 
he requires. Finally, it is the world of the information that 
man employs to guide himself, and also in order to operate 
on objects “of nature, to orient himself within the social 
world, to communicate with other persons, exchange 
thoughts, experience, and the outcome of his activities, and 
to regulate social processes. 

Man receives social information in two ways. I he first 
refers to his personal, individual experience and situations in 
which he receives a diversity of information from other per- 
sons with whom he communicates and from the natural and 
social processes that he encounters. The second way is an 
indirect one. It refers to situations in which in the course 
of education and training, through knowledge derived from 
written, scientific, and artistic sources and the cultural 
heritage of the past, he acquires information that was ini- 
tially acquired by other persons, from both the current 
generation and earlier generations. 

The direct experience of man is limited by specific ele- 
ments of the external environment with which he actively 
interacts, or else, which he has in mind in varying measures, 
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advanced scientific and technical means to work with infor- 
mation. 

A selective approach to information presupposes that in- 
dividuals know their held of specialization and their role 
within a collective and society, as well as the task that 
both they and society confront. It also presupposes that 
they are able to orient themselves in the ocean of available 
information and to select and skilfully utilize that informa- 
tion which they require and that is necessary. The pos- 
sibilities for improving the orientation of individuals with 
regard to information are practically boundless. 

Similarly, the possibilities attaching to the memory of man 
and of mankind are far from being exhausted, it is thought 
that during their lifetime, individuals employ nearly a tenth 
of their creative potential, and that only four per cent of the 
neurons in man’s brain work actively, while those that re- 
main serve as auxiliary sources of the brain s reliability. It 
is important, necessary, and possible, in principle, to increase 
the throughput capacity of human channels for accessing- 
information, but at the present time, science has not been 
aide to indicate conclusively how this can be done. 

Yet man’s memory is subject to training and to a constant 
development, and only a desire to do this as well as dili- 
gence are required. There are quite a number of persons, 
for example, who know many languages and are able to 
remember and reproduce information that they acquire with 
surprising precision and rapidity, as well as to carry out the 
most complex calculations. Psychologists believe that with 
the help of exercises, individuals may increase the volume of 
their memories by five to ten times. 

In addition man’s memory is improving not only in the 
sense that its volume is increasing, but also as a result of 
the development of modern methods of education and of 
cognition. These methods help man to orient himself in- 
creasingly not merely on the recording and remembering of 
information but rather on an ability to guide himself within 
large volumes of information flows and to search within them 
the required information in order to solve creatively prob- 
lems that arise. 

Large gains may also be derived from an intensification 
of science and of other spheres of intellectual activity. I di- 
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proved forms of organizing and regulating intellectual 
work mav increase very substantially society s spiritual 
potential 'including its capacity to process social inlorma- 

\s a regulation subject man is also concerned with still 
another unceasing “informational” contradiction, namely, 
the contradiction between a continual and rapid change m 
real situations and the corresponding emergence of real 
problem situations, on the one band, and an absence of 
experience recorded in the form of information in meeting 
such situations. Beyond this, available information concern- 
ing particular situations under consideration is usually tar 
from adequate. Consciousness lags behind existence, and 
changes in the world occur before corresponding changes 
occur in consciousness. This produces an insufficiency of in- 
formation at the disposal of regulation subjects and a need 
for a continual education and development of intellect ana 
continual additions to available information, particularly 
«ince the period of obsolescence of information, especially 
in leading branches of science, technology, and organization 

is becoming shorter. .. .. 

In the context of an intensification and rationalization ot 
information processes great, importance attaches to increasing 
the capacity of information itself through methods associated 
with the epistemology and with linguistics. That task, name- 
ly, to express a maximum of knowledge within a minimum 
length was already formulated by Leibnitz. 

Science has elaborated a system of concepts, arguments, 
and theories that constitute an intensification of information, 
and an effective means for its maximum expression within 
a minimum length. It is characteristic that these forms of 
expressing scientific information are logically interconnected, 
and this makes it possible to derive from them a large num- 
ber of corollaries, thus increasing knowledge and increasing 
its capacity and content. Knowledge derived from such par- 
ticular conclusions, moreover, need not be kept directly in 
memory and may always be derived from more gen r 
knowledge and more general information. 

The number of signs employed for expressing information 
is also decreasing. Economic forms for conveying 1 P torT ^“ 
tion arc rapidly developing. These include artificial ia 
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guages, models, codes, and symbols that make it possible to 
convey a maximum information content with a minimum 
volume of signs. It is well-known that the same information 
content may be conveyed in terms of greater or less capacity, 
depending on the type of signs that are employed. The 
measure of information capacity, expressed in terms of signs, 
is inversely proportional to the quantity of signs employed 
for recording that information. 

Naturally, information capacity encompasses more than 
merely the quantity of information as contained in signs. 
Capacity is also expressed in the wealth, comprehensiveness, 
contents, and usefulness of information, and in the particular 
corollaries, applications and forecasts that follow directly 
from such information. 

From the point of view of classical information theory 
(Shannon’s theory) which describes the processes of trans- 
mitting messages along communication channels and the 
probability theory that has been erected on that foundation, 
the capacity and information content of a message increases 
in proportion to the extent to which it overcomes uncertainty. 
Leaving aside the contents and value of information, infor- 
mation theory does provide definite quantitative estimates 
of information capacity. The larger is the volume of informa- 
tion that is conveyed by a message, that is, the more ele- 
ments, properties and relations in reality that it reflects, the 
greater will be its capacity (the greater its depth, compre- 
hensiveness, contents). 

A packing of information occurs as a result of a division 
of information into active and passive stocks in the course 
of its utilization. New information displaces large volumes of 
obsolete information from active stocks, thus transforming 
it into passive stocks. Even though the resulting volume of 
information may decline, its value is increased through its 
renovation and the addition of new data. It is true that it 
is not easy to separate the active stock from the passive one, 
particularly since the boundaries between them are mobile. 
Nevertheless, a rational organization of information stocks 
makes it possible to find required information and to reject 
information that is not needed. In such a context obsolete 
knowledge does not become generally unnecessary but is 
negated dialectically and is overcome through new know]- 
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edge within which it is retained in a transformed, condensed 

and concentrated form. , . 

The reduction of the number of signs employed in ex- 
pressing information is still another way for condensing it 
and increasing its capacity. For this purpose, so-called mini- 
mal vocabularies are employed together with encoding and 
a transformation of messages and information m the new 
signals without changing their informational content. Simi- 
lar roles are played by calculations (algorithms) and symbol 
systems expressing information. , 

" There occurs a reduction process as man acquires and 
utilizes information. That reduction passes through several 
stages. The first concerns the reception of signs, symbols, 
and the study of relations among them as well as their 
transformation. The second refers to a translation of the en- 
tire information to the semantic level and thus to its cogni- 
tion. Since not all information may be understood only 
some of the information contained in the mass of perceived 
signs is translated to the semantic level. The third stage con- 
cerns a semiotic reduction of information, which is associated 
with the selection of valuable information from the larger 
set of perceived information. As a result the volume of in- 
formation is reduced, even though its significance and value 

to the user increase. . „ . 

The depth and comprehensiveness of assimilation of in- 
formation by individuals depends to a large extent on the 
qualities of 'the individual himself and on his concerns. In 
ca^es in which a particular information corresponds to the 
concerns of the individual, it will be assimilated more deep- 
ly and more comprehensively, and the principles that it 
contains will be transformed into the individual’s own con- 
victions and embodied into his thoughts and activities. In 
cases in which there is a deviation between the individual s 
concerns and the information, the latter is either not per- 
ceived at all, or else is perceived in a superficial manner, in 
this connection, it should be noted that the individual s con- 
cerns themselves do not remain constant and that to 
a large extent, they change under the influence of informa- 
tion. „ . ,, 

Finally, there is still another way of overcoming the con- 
tradiction between the continually increasing volume of 



23 * 


356 


CONCLUSION 


information and man’s limited memory and capacity for 
processing information, namely, the utilization of scientific 
and technical means and the creation of informational sys- 
tems and especially of automated informational systems with 
the help of electronic computers. To an increasing extent, 
computers today serve as gigantic repositories of information 
and are replacing traditional archives, reference manuals, 
and encyclopedia. 

At the present time, there exist three types of automated 

systems: . 

—systems for the regulation of equipment and teclmol- 

g - systems for the regulation of enterprises and sectors; 

—systems of scientific and technical information, which 
are essentially information retrieval systems. 

It is anticipated that in the future these systems will 
be integrated into country- wide information systems, re- 
quired for the regulation of production activities. It seems 
to us that ultimately this will be an integrated information 
system for the regulation not only of production but of so- 
ciety as a whole, including its economic, socio-political, and 
spiritual processes. 

A system that is qualitatively new is thus emerging that 
relies on a complex analysis of data deriving from both 
scientific activities and practice in order to produce informa- 
tion that is qualitatively now. For example, data concerning 
a particular technical improvement must be compared with 
the characteristics of mechanisms already operating in enter- 
prises in order to calculate the advantages that the enterprise, 
sector, or national economy will derive as a result of that 
improvement, the number of specialists required for its utili- 
zation. and where they should be trained. In short, such a 
system will convey complex information concerning tech- 
nical, economic, and social aspects of the application of 
technical improvements. This will be not merely technical or 
economic information, but specifically scientific information 
in the widest meaning of that word, ft will reflect not merely 
the results of scientific activity (the content of books, ar- 
ticles, patents, etc.) but also events, facts, processes currently 
taking place, and constituting an object of scientific under- 
standing. 
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C TT ’ “o vShod al system will enhance man im- 
th |«ra M Sob h af inlomatL system may be viewed as an 
communism established throughout the planet. 
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